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The single card computer
with the features

that help you in real life
ENORMOUS EXPANDABILITY EASY TO USE

Another convenience that makes the
Model SCC computer easy to use is our
Z-80 monitor and 3K Control BASIC (in
two ROMs). With this optional software
you're ready to go. The monitor gives
you 12 commands. The BASIC, with 36
commands/functions, will directly ac-
cess I/O ports and memory locations-
and call machine language subroutines .

Finally, to simplify things to the ulti-
mate, we even have convenient card
cages. Rugged card cages. They hold
cards firmly. No jiggling out of sockets.

COMPLETE COMPUTER
In this advanced card you get a pro-

fessional quality computer that meets
today's engineering needs. And it's one
that's complete. It lets you be up and
running fast. All you need is a power
supply and your ROM software.

The computer itself is super. Fast
4 MHz operation. Capacity for 8K bytes
of ROM (uses 2716 PROMswhich can
.be programmed by our new 32K BYTE-
.SAVER®PROM card). There's also 1K of
on-board static RAM. Further, you get
straightforward interfacing through an
RS-232 serial interface with ultra-fast
speed of up to 76,800 baud - software
programmable.

Other features include 24 bits of bi-
directional parallel I/O and five on-
board programmable timers.

Add to that vectored interrupts.

AVAILABLE NOW/LOW PRICE
The Model SCC is available now at a

low price of only $450 burned-in and
tested (32KBYTESAVER only $295).

So act today. Get this high-capability
computer working for you right away.

Card Cage 32K BYTESAVER PROM card

C3cromemeo
Incorporated
Specialists in computers and peripherals
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964·7400

CIRCLE 141 ON READER SERVICE CARD



Solve your personal energy crisis.
Let VisiCalc™Software do the work.

With a calculator, pencil and paper you can spend hours plan-
ning, projecting, writing, estimating, calculating, revising, erasing
and recalculating as you work toward a decision.

Or with the Personal Software ,. VisiCalc program and your
Apple" II you can explore many more options with a fraction of
the time and effort you've spent before.

VisiCalc is a new breed of problem-solving software. Unlike
prepackaged software that forces you into a computerized
straight jacket, VisiCalc adapts itself to any numerical problem
you have. You enter numbers, alphabetic titles and formulas on
your keyboard. VisiCalc organizes and displays this infor-
mation on the screen. You don't have to spend your time
programming. t

Your energy is b tter spent using the results than get-
ting them.

Say you're a b~iness manager and want to project
your annual sales. I sing the calculator, pencil and paper
method, you'd lay 0lut 12 months across a sheet
and fill in lines an~ columns of figures on
products, outlets, sates people, etc. You'd cal-
culate by hand the subtotals and summary
figures. Then you'd start revising, erasing
and recalculating. W~ h VisiCalc, you simply
fill in the same figures on an electronic
"sheet of paper" and let the computer do
the work.

Once your first projection is complete,
you're ready to use VisiCalc's unique,
powerful recalculation feature. It lets you
ask "What if?;' examining new options
and planning for contingencies. "What if"
sales drop 20 percent in March? Just type in
the sales figure. VisiCalc instantly updates
all other figures affected by March sales.

See us at the West Coast Computer Falre,
Booth /1509-511

Or say you're an engineer working on a design problem and are
wondering "What if that oscillation were damped by another 10
percent?" Or you're working on your family'S expenses and
wonder "What will happen to our entertainment budget if the
heating bill goes up 15 percent this winter?" VisiCalc responds
instantly to show you all the consequences of any change.

Once you see VisiCalc in action, you'll think of many more
uses for its power. Ask your dealer for a demonstration and dis-
cover how VisiCalc can help you in your professional work and
personal life.

You might find that VisiCalc alone is reason enough to
own a personal computer.

VisiCalc is available now for Apple II computers with
versions for other personal computers coming soon. The
Apple II version requires a 32k disk system.

For the name and address of your nearest VisiCalc
dealer, call (408) 745-7841 or write to Personal Software, Inc.

592 Weddell Dr., Sunnyvale, CA 94086. If you:
favorite dealer doesn't already carry Personal

Software products, ask him to give us
a call.
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VisiCalc was developed exclusively for
Personal Software by Software Arts, Inc.,
Cambridge, Mass.

TM-VisiCalc is a trademark of
Personal Software, Inc.

•Apple is a registered trademark
of Apple Computer, Inc.



Two Communications Modems Craig
For personal computing networks
New Tools for a New Era Craig
The Source and MicroNet
The Computer Connection Mecca
D.C. Hayes Micromodem and The Computer Con-
nection
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OK to Reprint
Material In Creative Computing may

be reprinted without perinlaalon by
school and college publications,. person-
al computing club newsletters, and
non-profit publications. Only original
material inay be reprinted; that Is, you
may not reprint a reprint. Also, each
reprint must carry the foliowlng notice on
the first page of the reprint In 7-polnt or
larger type (you may cut out and use this
notice If you wish):

Copyright © 1980 by Creative Computing
51 Dumont Place, Morristown, NJ 07960
Sample Issue $2; 12-lssue subscript. $15

Please send us two copies of any
publication that carries reprinted materi-
al. Send to attention: David Ahl.

Responsibility
Creative Computing will not be re-

sponsible for the return of unsolicited
manuscripts, cassettes, floppy disks,
program listings, etc. not submitted with
a self-addressed, stamped envelope.

4-Year Index
A four-year cumulative Index to

Cr.atlve Computing and ROM Is availa-
ble. Articles are cross-referenced to both
individual Issues and collected volumes
(The Belt of Creative Computing, Voll. 1
and 2). Articles are classified by subject
area and iisted by title and author. Over
2000 items are Included. $1.00 postpaid
in u.s., $2.00 foreign. Creative Compu-
ting, P.O. Box 789-M, Morristown, N.J.
07960.

Back Issues
Back issues of Creative Computing

are usually In stock for the current and
previous volume. Prices on back Issues
are $2.00 each postpaid, three for $5.00,
or 15 for $10.00. Add $1.00 for postage
for up to 3 issues or $2.00 for 4 or more.
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TIS-SO
DATAPROCISSINGSYSTfMS.

ONI STIP IIYDND.
If you thought the TRS-80™ microcomputer was just a

toy, think again. These TBS-80 software systems will turn that
computer into a powerful data processor.

INFORMATION SYSTEM by Dale Kubler is simply the best
in-memory, data base manager on the market. It allows you to

create files with up to ten fields per record, up to 40 characters
per field and 200 characters total per record. Data from the key-
board is entered directly onto a screen display of one entire file ..
Once entered, you can sort or search your entire data base by

any category and have the information desired displayed on the
screen. INFORMATION SYSTEM provides a thorough editing
mode allowing changes by line without rewriting an entire file.

This program allows you to program YOUl own printouts to almost
any form you desire for line or serial printers. Screen prints from

anywhere in the program are also available INFORMATION
SYSTEM creates either disk or cassette files dependirig upon

the version you use. From mail lists to recipes, this program is the
ideal small system information manager. The price for this program,

32K up disk is $34.50. For systems 16K up tape it's $24.50.
DATA MANAGER by Dale Kubler starts out where INFORMA-

TION SYSTEM leaves off. Requiring 32K and one disk, it accepts up
to ten user-defined fields with up to forty characters per field and
255 characters per record. As with all TBSsoftware, data entry
and editing is professional and simple to use. What makes this

program stand apart from "in-men" data managers is that it uses up
to four disks on line as memory, or as much as 320K of memory
storage. Because disk sorts take more time than in-mem sorts,

DATA MANAGER enables the user to create and maintain up to
5 "key" sort files for quick access of data. A utility program

is provided to calGulate the number of records possible since
the amount of records you can maintain is dependent on a

number of variables. This program also supports the upper/
lower case modification, and printouts can be programmed

to almost any format and sent to line or serial printer.
Background printing is provided enabling the computer to I

search and print at the same time. If you already have INFOR-
MATION SYSTEM, DATA MANAGER will accept those files.

A necessity for organized people, this program sells for $49.50.
BUSINESS MAIL SYSTEM by Dale Kubler is designed

for large-scale business users. Requiring 32K, two disks and
printer, this program will store up to 150,00{}names in a single

file spread out over multiple disks. Each data disk holds 500 names.
After data entry, BMS automatically sorts the data by zip code

and alphabetical order within the zip code, The program tells you
when and which data disk to insert, expanding your files automati-

cally until you've reached 300 disks. Data is input directly onto
formatted screen display with the option to use Company Name/
Attention instead of Last Name/First Name. Three numeric and

one alpha code fields are provided to help you use the search
and printout mode. BUSINESS MAIL SYSTEM allows you to

1M TRS-80 is a trademark of the Tandy Corporation

program the number and spacing of your labels.
With more features than can be described

here, this high-powered program sells for $125.00.
TEXT MERGE is the program that puts it all together. If you

have the ELECTRIC PENCIL from Michael Shrayer, 32K and one
disk drive, then this program is a must. It will merge your data

base from any of the above programs with an Electric Pencil file.
For example, when you write a letter that is going to several hun-
dred people, you can "code" it by entering a field name from the
above programs in place of the actual information. Then, when

TEXT MERGE is run, it will print out your Pencil file and substitute
the "code" with the actual data. In other words, you can print out
1,000 personalized letters without stopping the computer This
program will also enable you to selectively search out only the

records from your data base that you wish to use. Also included
is the ability to set left, right, top and bottom margins, set page

numbers anywhere on the page, and print out right justified if you
so choose. TEXT MERGE will turn your computer into a powerful

data processor and it sells on disk for $49.50.
TBS has other incredible software for Tandy's microcom-

puter. Intent on making it a powerful tool, we have large scale
business accounting systems, general accounting systems,

system utilities and the Library 100. Wehave the only
DISK HEAD CLEANER (for APPLE too!) and GRAN MASTER

DISKETTES, the best on the market.
TBS is YOUR COMPANY, and we build systems, not

just software. The above products are available now, nationwide.
Visit your local Computer Dealer or Associate Radio Shack Store

and demand the best, demand TBS. For more information, contact
us through the numbers below

I.;~oo~'~"!£
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Effective Writing David H.Ahl

Possessive
Case

In my January '80 column, I
referred .brietly to the use of an
apostrophe to form the plural of
numbers, letters and symbols (X'S, 6's,
etc.). More often the apostrophe is
used to form a possessive, such as
Wood's plan or Jones's office. How-
ever if the additional "s" would cause
unpleasant sibilance (a hissing sound)
either in the word itself or between it
and the word that follows, only the
apostrophe is added, for example,
Archimedes' principle, Jones' sugges-
tion, H.G. Wells' books, or for appear-
ance'sake.

The possessive case of plural
nouns is also formed by adding only
the apostrophe as in the Woods' plan
or the Jones' office. Note the additional
"the" for clarification.

Joint ownership. is shown by the
ending of. the last word; separate
ownership by the ending of each word;
Harry and Betsy's new cars indicates
that Harry and Betsy have more than
one new car jointly owned; Harry's and
Betsy's new cars means two cars, one
owned by each person. The managers
and assistant managers' duties indi-
cates duties common to both groups.
Separate duties would be indicated by
two possessives and an extra "the": the
managers' and the assistant managers'
duties.

A rule frequently violated in
manuscripts received here is that, in
general, nouns designating objects
without animal life should show
possession by an "of" or "in" phrase
rather than by the apostrophe. For
example:

the accuracy of the data - not: the
data's accuracy
the memory in the computer or the
computer memory - not: the com-
puter's memory
the baud rate of the modem - not: the
modem's baud rate

Certain exceptions are common
such as time expressions (30 days'
notice), monetary expressions (five
dollars' worth) and distance phrases
(three blocks' drive). Also, things made
up of people may be excepted (the
company's payroll, New Jersey's
income tax or Creative Computing's
expansion) although the "of" or "in"
phrasinq is preferred. Another excep-
tion is the proper name of manu-
factured objects (the Qume's speed or
the PDP-11's front panel). Again, the
"of" or "in" phrasing is preferable.

Another common mistake is using
an apostrophe to form the possessive
case of personal pronouns. This is
wrong. The possessive is formed by
simply adding an "s" as in hers or its

(not her's or it's which are contrac-
tions).

Series of possessives are always to
be avoided even if "properly" formed.
"Joe's partner's cousin's firm" is
bunqted and confusing. Instead it
should be stated, "the firm of the
cousin of Joe's partner."

Certain possessives are invariably
ambiguous and must be explained by
context. For example, "Arthur's paint-
ing" could mean a painting owned by
Arthur, one that he made, one of him,
one that he is carrying or one that he is
hanging temporarily in his office. It
could even be the contracted form
meaning Arthur is painting. Such
ambiguity must be eliminated by
context and/or by recasting the
phrase.

On that note, I shall hang up my
grammatical foil for another month. 0

More on K
Referring to the January column,

Leo Scanlon of Rockwell Internat-
ional points· out that, "indeed, K
does mean 1000 in electronics (as In
2K ohms), but if you're referring to
computer memory locations (as in 8K
memory), K means 1024. Therefore,
an 8K memory contains 8192 lo-
cations, not 8000." Quite right.

~OW MA'-l~ .Mo~ WOULD
MIC.K~y Mo\)Sf Mo"c II'"
!,MC.Key MOUSE ,"OULD

OV~ MO~c I
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North Star Horizon-

COMPUTER WITH CLASS
The North Star Horizon computer can be found everywhere
computers are used: business, engineering, home - even the
classroom, Low cost, performance, reliability and software
availability are the obvious reasons for Horizon's popularity,
But, when a college bookstore orders our BASIC manuals,
we know we have done the job from A to Z,
Don't take our word for it, Read what these instructors have to
say about the North Star Horizon:

"We bought a Horizon not only for its reliability record,
but also because the North Star diskette format is the industry
standard for software exchange, The Horizon is the first computer
we have bought that came on-line as soon as we plugged it in,
and it has been running ever since!"

- Melvin Davidson, Western Washington University,
Bellingham, Washington

"After I gave a V2 hour demonstration of the Horizon
to our students, the sign-ups for next term's class in BASIC
jumped from 18 to 72,"

- Harold Nay, Pleasant Hill HS, Pleasant Hill, California

"With our Horizon we brought 130 kids from knowing
nothing about computers to the point of writing their own Pascal
programs, I also use it to keep track of over 900 student files,
including a weekly updated report card and attendance figures,"

- Armando Picciotto, Kennedy HS, Richmond, California,
"The Horizon is the best computer I could find for my class,

It has an almost unlimited amount of software to choose from.
And the dual diskette drives mean that we don't have to waste
valuable classroom time loading programs, as with computers
using cassette drives,"

- Gary Montante, Ygnacio Valley HS, Walnut Creek, Calif.
See the Horizon at your local North Star dealer.
CIRCLE 172 ON READER SERVICE CARD ~NorlflSltjr~
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John Mauchly 1907-1980
This is a personal reminiscence. We had an appointment for

Thursday. He died Monday night.
He was sly and gentle and bright-eyed and smart as a whip, over

six feet tall with an easy slouch and an Uncle Sam chin-beard, and a
big big smile. He was always bursting with talk, and he had a
wonderful sense of humor. But he didn't guffaw. He would sit back
and look very, very pleased, and beam.

I had only met him a year before, at the 1978 Personal Computer
Conference. He was terrific. He would launch into reminiscence at
the drop of a name. The tales were good, and I began to see,
apprehensively, that someone should be writing them for him and
getting them in order.

So last summer I started sitting down with him to try to get the
whole story down in the way he wanted it told. My friends would
come, too, we who were working on our own long-term computer
project, and we loved sitting at his feet, tape recorder rolling, as he
went on about his boyhood and the scientific principles that
fascinated him.

It was very moving: we were in his project, and he was in ours.
We listened to the reminiscences, he lent us the lineprinter from his
TRS-80for our hypertext system. We interfaced across the years.

Hewould not be hurried. He would explain a thing sideways, in a
sometimes perplexing order, and when at last you were able to repeat
it back correctly, he would merrily say "Yah!" and lean back, and
beam. His stories wove: he was tutoring us in all subjects, physics
and trigonometry and meteorology amongst the history. Did you
know he wanted to plot the effects of the sun and planets on the
weather, and that is wily he wanted to build a computer?

The history of the first computer is casually familiar. It's a great
story, like the Manhattan Project, only nicer. How Mauchly, the
physicist, and Eckert, the engineer, led a team at the University of

. Pennsylvania to build an automatic electronic computer with a
changeable electronic program. That was the ENIAC, and it ran in
1945. Then they broke away to found the Eckert and Mauchly
Computer Company. IBM wasn't interested, so they becameUnivac.

J. Presper Eckert, the younger of the two, stayed on at Univac,
and is building there still, a vice-president; but John Mauchly,
following the American Dream, kept going. He wanted computers to
be used for science; one of his triumphs was a machine in a suitcase
that did real-time analog linear programming. But business success
was elusive, and when he retired his greater success was his big
happy family in a house surrounded by trees.

He was bitter about John von Neumann. Folklore has it that von
Neumann came up with the idea of putting the program and data in
one consolidated space, a single memory for both purposes. "As if
we hadn't thought of that!" scoffed Mauchly. "But we were under
securlty.iand they told us to tell this von Neumann fellow everything,
and so we did; but when he went and published it, nobody said a
word about security."

In our taped interviews we never got to that part of the story. We
got to about 1940.And then hewas gone.

I called another computing pioneer to tell him Mauchly had died,
and he summed it up. "John had a remarkable ability to inspire and
gather together talented people."

After the funeral there was a gathering at his house. Executives
and cronies from all John's projects and companies were there, the
keen-eyed people he had brought together long before. It actually got
to be quite a party, after a while, with vigorous reminiscences on
every side.

Kay Mauchly said to me, "If only John could have been here! He
would have loved it so!"

But that's the whole point. He was. Here they were, the
wonderfully bright men and women, full of spark and imagination,
that had figured out the first memories and the first registers 'and the
first programs. White-haired now, some of them, but full of youth
and humor, all brought together by John Mauchly. And some
younger ones, too.

The dear old fox had worked his magic to the end.
Ted Nelson
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pulse three Hi·bit
interval timers, plus flexible patch area for
external interface. Programmable interrupts,
on-board ~OM, and much,more.

7720AParallellnterfoce.T~o bi-directional Sbit
I/O ports will connect your Apple to a variety of
parallel devices, including printers, paper tape
equipment, current relays, external on/off
devices. Full featured, programmable inter-
rupts, supports DMA daisy chaining,

781UI ArIIhmetlc Processof.1i1terfaceswith
Applesoft, so you just plug in and run. Based
on the AM 9511 device, provides full 16/32·bit
arithmetic, floating point, trigonometric, loga-
rithmic, exponential functions. Programmed 1/0
data transfer, much, much more. (Not currently
compatible with Apple II Plus-check wfth
your dealer.)

7710AAsyncIIronous5eriallnterface. Conform-
ing to R5-232·C A thru E 1978 standard, this
card will drive a variety of serial 'devices such as
CRT terminals, printers, paper tape devices, or
commnnicate with any standard RS·232 deVice,
including other computers. Full hand-shaking,
and fully compatible with Apple PASCAL!

7470A3~ BCDAIDCotwerter;Converts"aBe
voltage to a BCD number for computerized
monitoring and analysis. Typical inputs include
DC inputs from temperature or pressure
transducers. Single channel AID, 400 ms
per conversion.

7490AGPlBIEEE 488lnteiface. A true imple-
mentation of the IEEE 488 standard - the
standard protocol for instrumentation and test
devices. Control and monitor test instruments
such as digital voltmeters, plotters, function
generators, or any other device using the
IEEE 488.

7114APROMModule.Permits the addition to or"
replacement of Apple II firmware without
removing the Apple II ROMs. Available with .
on-board enable/disable toggle switch.

7500 AWIrewrap Board.For prototyping your
own designs.

7510ASolderBoard.

7590AExtenderBoard.

701GA16KDynamicMemoryAdd-On.

Watch this space for new CCS products for
the Apple. We've got some real surprises in the
works. To find out more about the CCS product
line, visit your local computer retailer. The CCS
product line is available at over 250 locations
nationally, including most that carry the Apple.
Or circle the reader service number on this ad.

Apple II, AJlpie II Plus, and Applesoft are trademarks
of the Apple Corporation.

CCS makes the difference.



WeseeIt as agcMI
way to get things clone. high-speed math functions, and fast, high resolution graph-

ics. And tools to connect the Apple to lab test equipment
like function generators or plotters.

And we have tools to connect the Apple to the outside'
world, including AID converters and interval timers with
.external interface.

Wemake components for the S-100bus, the PET, and
the 'I'RS~80!t()()~We built ()ur produd:§todeliv~r l1ard-
nosed value tofue OEM, and to the inventor who kllows the
best, at prices that are unbeaten.

To find out how much computer your Apple IT can be,
see things our way. Because for serious users with serious
uses for the Apple, wflve got the tools.

Apple has built a great computer. We at CCS have
built a great line of peripherals and components to expand
the Apple. To do almost anything you want to get done
with a computer, .. , i.

IfYQu.~...J:?u~in,~s..with ~11}\RP19~~~:veg()t .
tools to c:cinn.pple to staQdard Dusine~ printers and
terminals. Or to,modenis, for communicatiens over tele-
phone lines, with Qthercomputers, even with'other Apples.

If you want to apply your Apple to engineering, scien-
tific, or graphic projects, wflve got tools for,high-powered,

California Computer Systems
250 Caribbean . Sunnyvale,CA 94086 (408) 734-5811
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A Potpou rri of
Computer Art and
Music -At a 310/0

Discount!
Creative Computing is pleased to

extend a special offer to subscribers. We've
put together a special package of material
that gives an excellent overview of com-
puter art and music today. The components
are:

1. "Artist and Computer" by Ruth
Leavitt is a 120-page book in which 35
artists each describe the way in whtch he or
she uses the computer to make artistic
vision a reality. Lavishly illustrated in color
and B&W, the book contains works of artists
involved in graphics, weaving, film, sculp-
ture, video and kinetics. (Reg. $4.95)

2. Philadelphia Computer Music Festi-
val. This 12" LP record contains music
played on seven different computer syn-
thesizers ranging from huge multi-channel
units to small home brew circuits. The music
includes Bach, the Beatles, Pachelbel's
well-known Canon and many other folk and
popular melodies. (Reg. $6.00)
. 3. Creative Computing, September
1977 and June 1979, and ROM, October
1977. These three magazines contain 19
articles on computer art and animation
along with numerous examples of computer

graphics done on both large and small
computers. (Reg. $6.00)

The price of the separate elements in
this package is normally $16.95 plus $2.00
shipping ($18.95 total), however, to sub-
scribers it is available for only $13.00
postpaid in U.S.A. or $15.00 elsewhere - a
31% discount off the regular price.

Order from Creative Computing, P.O.
Box 789-M, Morristown, NJ 07960, USA.

NEW
INCREDIBLE Computer
on'iY $24.95

......,"""' •......

M

Computer Camp
This summer youngsters can sign up

for an overnight camp in Moodus, Con-
necticut where the main activity will be
... COMPUTERS. This unique recreational
and educational experience is directed by
Dr. Michael Sabinski, Professor at Fairfield
University. It is believed to be the only
computer summer overnight camp cur-
rently offered in the USA.

An action packed week is planned from
June 29 to July 4. The campers, ages 10-17,
will enjoy small group instruction and mini
and micro computers for ample "hands-on."
Dr. Zabinski will be assisted by high school
teachers.

For further information contact Michael
Zabinski, Ph.D., at 203-795-9069 or write
Computer Camp; Grand View Lodge; Box
22; Moodus, Conn., 06469.

MONTYTM is full of s ses. Entertains as he plays-with
music and COlorful visu effects. Cassette programs available
for 16 K APPLE 11* and 16K Level II TRS-80* microcomputers for use
with your Monopoly game. MONTYTM is a shrewd operator.
But he can be beaten. Send $24.95 check or money order (postage paid)
Iowans add 3% sales tax. Remember ... " MONTYTM plays Monopoly."

~ ~ RitamCorporation ® P.O. Box 921, Fairfield, Iowa 52556
~l~

'Monopoly is a trademark of Par-ker 8ros., Inc.
Apple is a trademark of Apple Computer, Inc.
TAS-SO is a trademark of Tandy Corp.

ennern Corporation, 1980

Name _

Address _

City ~--- State Zip . _

o TRS·80DAPPLE
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Equipment
and
Software
Evaluations

Looking to buy a computer, peripheral,
software package or electronic game?
Creative's in-depth evaluations can prob-
ably help you make a better decision.
Presented here is a list of the products
reviewed by Creative over the last three
years. Back issues, when available ("Yes" in
last column), cost $2.00 each, three for
$5.00, or ten for $15.00. Postage is $1.00 for
up to 3 issues or $2.00 for 4 or more. Order
from Back Issues, Creative Computing,
P.O. Box 789-M, Morristown, NJ 07960.

"Our Face is Red"
Contrary to the belief of our production
department and many of our readers,
AARDVARK TECHNICAL SERVICES and
AARDVARK SOFTWARE are distinct and
independent companies. In the adver-
tisers index of the January 1980 issue of
Creative Computing, both were listed
under the same name, and troth received
the same reader service number. This
error caused great confusion and ren-
dered reader service card inquiries to
both companies invalid. Our sincerest
apologies to Aardvark Software, Aardvark
Technical Services and all our readers for
the inconvenience.

*****There is an error in the first part of the
two part series on genealogy (Feb 80 CC,
p. 38). When we type FATHER the second
time we should get:

MOTHER = GREATGRANDMA
FATHER = GREATGRANDPA
I SEE DAD'S MOM

If we type F again we see:

MOTHER = UNKNOWN
FATHER = UNKNOWN
I SEE GREATGRANDPA:*****
On page 142 (Feb 80), in David Levy's

Intelligent Computer Games column, the
line reading "The new P2 is the old P'2"
should read "The new P2 is the old Pm·"*****

In our January issue we incorrectly
stated that Apple User Bank programs are
available for free. They are available from
Apple dealers for $40 (Vols. 1, 2) and $32
(Vols. 3-5) per disk. Sorry for any confusion.

*****
Neil Rowe's article "Sine POLY's: Some

Geometrical Explorations" in the Dec 1979
issue had a serious typographical error in
the description of Part 3, HSQUARE. The
plus sign should be an asterisk, i.e.
multiplication, not addition.

CREATIVE COMPUTING
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More on Math I-Q
Dear Editor:

I would like to take issue with Howard Berenbon's
"What's Your Math IQ?" in the December Creative
Computing. .
. First, since the numbers and the patterns are fixed

within the program, I wonder why a computer is
necessary at all. The same numbers and patterns show
up each time; why not just use pencil and paper?

Second, the answers to several problems are
questionable:

9) 6 7 9 13 ?
Why is the next number 20 and not 21? It looks as if
we're adding powers of 2.

i6) 2 6 38 ?
1446, he says, obviously thinking of the equation x2 + 2.
Another correct answer is 294, derived from the
equation 8x - 10. Set the equations equal to each other
and you'll see why 2 and 6 behave that way. The gaffe
could have been avoided by providing another number
in the series.

17) 5 9 4 6 8 ?
Why2?

19) 1 6 41 ?
286 is as legitimate as 1686. Just use 7x - 1 instead of
x2 + 5. See comments for 16).

. I won't go into detail about all the mathematically
valid answers that can be mvented for the problems
involving arrays. But please explain why 20 and not 27
is considered correct for:

11) 2 10 4
3 17 5
3 ? 6

Top row totals 16; middle row, 25; bottom row, 36?
. "What's Your Math IQ?" is at best naive, forit tests

neither mathematics nor IQ. What you're doing as
David Page used to say, is mindreading, not mathe·
matics,

Phyllis Klein
117 Church Street

Watertown, MA 02172

. In retrospect, I have to agree with your analysis of
the article. I would also opt for an answer of 21 to (9)
although Mr. Berenbori is apparently using the formuld
2X - 5. The solution. to problem 11 is derived from the
formula: Col. 2 = Col. 1 x Col. 3 + 2. Normally, a good
array problem should haue mathematical relationships
tri two directions. This one could but does not and
hence, is a very poor problem. '

A much better and reasonably valid IQ test with
math, verbal and spatial items which does take full
advantage of the computer is the one offered by
Creative Computing Software. It's for the Level II
TRS-80 and costs $24.95. The timer and scoring for
different ages are built in. Also the correct answers are
buried deep in machine code so the user can't cheat by
looking at a listing of the program. -DHA

Noticeable Discontinuity
Dear Editor:

One of the many features of Creative Computing
that 1 erijoy is the short articles describing user's
experience with various programs or products. Several
programs I own (or don't own!) were acquired or rejected
as a result of reading these.
. Typical of t~es~ articles. is, the one in the J anuary
ISSU~describing _MIcro MUSIC,the Radio Shack mUSIC
progra~. Lik~ Mr. Wright, I have wasted many happy
hours With this when! really ought to have been doing
other things (like writing my own programs).

For Mr. Wright's benefit, or for anyone else who has
had his problems with trying to play only part of a
composition, there is a way to do this. The program
contains a "repeat" feature.whereby a passage may be
repeated n times by enclosmg It m parentheses with
the number 'n' immediately after the left parenthesis.
Further, there is a feature for skipping over the last part
of the last repetition, to provide an alternative ending.
Combining these two features, one encloses the
passage one does not want to hear in parentheses with
the repeat count at 1, and use the 'skip' feature appiied to
the whole passage.

My pet annoyance with this program is its inability
to sustam note~ for pen ods other than those expressible
by normal musical notes. I seem to be beset by nine beat
notes; the program documentation claims that this can
be done by writing successively 2 four beat notes and a
single beat note, but there is a noticeable discontinuity
between them. Any answers to this problem will be
gratefully accepted.

R. J. Lighton
475 Columbia Blvd.

Wood-Ridge, NJ 07075

.•..· ·.· ·.·.v.·.· ·.·..rI'J'. ••·tI'J'.•••••••••••••••••••••••rI'•••••

More Heath Surprises
Dear Editor:

Regarding the articles on Heath Surprises, Dee
1979. Creative Computmg: all 55 Heathkit Elec-
tromcs Centers, DO sell and service the WH-89 &
WHS-11-A. We sell and service all Heath Kit arid
Assembled Computer products, as well as Heath'
Recommended computer accessories and printers.

William C. Halpin, Manager
Heathkit Electronic Center

10133 Springfield Pike
Woodlawn, OH 45215

TRS-80 Data Monitor Fix
Dear Editor:

I think I should point out a potential problem in the
:rRS-80 data monitor featured in your September 1979
ISsue (p. 112). If your readers design that hardware as
shown they will blow the power supply diodes out of
their tape recorders. At least as far as the CTR-80
recorder goes, the remote jack iriterrupts the battery side
of the motor. The schematic shown in your issue shows
connecting to ground - shorting out the 6-volt supply.
To correct the potential problem mount the jacks in an
insulated strip and wire as sho~n below:

J4 U82 (AUTO) J3INn v J~------'V n
(ISOLATED FROM GROUND)

Roger P. Wells
1008 Kehoe Drive

St. Charles, IL 60174
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APPLE MUSIC

REST 0 d J }})).
l' •MEASURE 3END

) # p ~ ~ ~ II'IS DELTIE ~

• •9474 FREESUB 0
SAVEll

MUSIC ENTRY SCREEN

.SIMPLICITY

APPLE MUSIC SYNTHESIZER

Most music systems make you memorize octave numbers and cryptic note codes like QFS3. With
the graphics based system invented by ALF, you just position notes on the screen with the game
paddles .

.ADVANCED FEATURES
With ALF's Entry program, you can quickly arid easily insert, change, and delete notes; add new
parts (up to nine); change time and key signatures; repeat sections or make "rounds"; and
change sound parameters at any point in the song.

QUALITY
ALF has been selling personal computer synthesizers longer than anyone else. We won't settle
for anything less than top quality. .

HARDWARE
Our three-voice (model 10-5-16) synthesizer was the first Apple-compatible music product and
is still the most advanced music synthesizer available for the Apple II computer. It simply plugs
into your Apple and your home stereo system-complete Integer BASIC software is provided
(Applesoft versions available at slight extra cost). .

Suggested list price: $265.00
SEE IT AT YOUR .LOCAL APPLE DEALER.

or for more information, write:

A L F Products
1448 Estes; Denver, CO 80215

the leader in computer music
13



In the Same Boat
Dear Editor:

A letter of thanks for presenting the super well done
article on buying printers by Ahl and North. The satire,
unsinkable spirit and byte your tongue style was very
enjoyable. .

I'm sure that I can speak for all of your subscribers
in my reaction to the gutsiness of the report. Surely you
are going to pay a high price in hostile advertisers for
performing this very valuable service for your readers.

We, the printer-to-be buyers, thank you from the
very bottom of our well worn wallets! .The treatment you
received was really incredible! All along we thought it
only happened to private individuals, now we know that
Creative Computing is REAL PEOPLE.

A. Douglas Werbeck
Maywood Fish Farms

P.O. Box 787
Ruskin, FL 33570

Indeed the article did cost us two advertisers. We
hope that eventually they'll return to these pages.

.About a week after the article was typeset and laid
out, the Selectraterm (Selectra-Print) again failed and
we sent it back to Micro Computer Devices in Anaheim
for repair. Their service was reasonably prompt (two
weeks turnaround) and courteous.

Interestingly, the two printers which gave us the
most trouble, the Qume and Selectraterm, now tend to
be the printers of choice for correspondence and reports.
Once finally fixed, they are quite reliable. Had our
original units been in good adjustment when they
arrived our story would have been quite different.

-DHA

WP Printers Review
Dear Editor:

I was very interested by your article on purchasing
word processing printers.· I have also had some
unpleasant relationships with the Qume people, but not
as bad as yours. I recommended to the department that
we bu~ a good quality printer to use in conjunction with
our DEC 2050 system, and Qume was a little cheaper
than Xerox and Diablo; so we .ordered one from an
Eastern distributor. It w!"-shighly recom~e~ded, ~ut
when It arnved It wouldn t work, and we didn t feel hke
trying to fix it ourselves. We called the distributor and
he informed us there was no-local service available. We
called the manufacturer and they said the same thing.
To make a long story short we sent it to the
manufacturer and told them to keep it.

Then we started looking around to rind a printer
with local service! Xerox guaranteed local service if and
only if we bought the unit from their distributor, not a
cut-price mailorder outfit . .so we bought from. them;
$3,500 for a Xerox 1720 Communications Terminal. It
has had heavy service for over 6 months now and has
given us quality output with a minimum of problems.
The only service call was haridled the same day, to
replace a broken plastic clip which holds the ribbon
cassette in place. I have been running it at 300 baud over
an acoustic coupler so I haven't pushed to its maximum
print rate (50 cps) but I can't complain about
performance at 30 cps, .
Ido have one comment about quality, however, and

you may notice the same thing with your Qume. It is
that the plastic daisywheels seem to deteriorate rapidly.
At first, when the characters began to have blank spots
I thought the wheel was dirty and cleaned it. This had
no effect on print quality so I took a look at the wheel
with a loupe and noticed that portions of the letters were
just gone. My only solution to date is to buy a couple of
spare wheels and keep one hidden for use when I want
highest quality output. Xerox brochures illustrate metal
daisywheels, but so far none are available for my
printer. Jay Hansche

Tulane University
Dept. of Psychology

New Orleans, LA 70118
· · ·.·.· ·.·.··•......· · ·.· ·.· · · ·.v~
Donate a Computer
Dear Editor:

I am a Presbyterian minister, currently serving my
second small rural congregation. Although I took a few
programming courses in high school and college, and
have kept up with developments through the press, I
have not had the opportunity for any hands-on
experience in years. Having decided to make a career of
serving small churches Ihave despaired of ever having
the use of a computer in my ministry; It's a pity, too,
because there are so many things a computer could do in
a church: lift some of the burden from volunteer
treasurers, make sense of a chaotic but valuable library
of tapes, notes and papers; prepare newsletters - from
composing to sorting by zip-code - in an afternoon; and
just think of the educational games, especially with
graphics and sound!

It finally struck me that whenever the church has
needed something she couldn't afford, she has always
begged. I hope that as your readers upgrade their
systems they will consider donating the unwanted
hardware to a church instead of selling it. The clergy of
most main line churches are highly educated and would
be able toput a suitable system to good use. Donations
to churches are, of course, deductible. Thank you for
your help, and for yom· f?!"!'i'!at-irrg magazine.

Dr. Mark C. Russell
Williamson Memorial Presbyterian Church

Rt. 1, Box 371
Ringgold, VA 24586

•.•.•.",.. ..•...................•.........•..•........,...•.....•.•.....•.........•~
Tick Tock for the
TRS-80 Clock
Dear Editor:

As an avid investigator of my TRS-80's special
features I have found a neat addition to the TRS-80
graphics clock (CC Oct 1979)...' .

A short bleep - buzz can be heard through the
computer keyboard with these four new lines and one
small change.

The sound is a result of the special out port
command (PORT 255).

Here are the changes to be made:
Line # Statement

1 Ul=1
281 IF Ul=1 THEN OUT 255, 3
282 IF Ul=(-I) THEN OUT 255, 4
283 Ul=Ul*(-I)
one small DEFFINT A-T:
change 30 DEFFINT V-Z:T=10:?
. Although these sounds are not extremely loud it
does make the clock a little more realistic. Another idea
would be to use these two ports to create a personal
alarm clock. All you do is record your wake up call on
cassette, add these two out ports in the program and the
computer does the rest. Make sure a. timing loop is
placed around the first port so the machine plays the
tape long enough for the whole message. The two out
ports are: .
OUT 255,1 (TURNS CASSETTE ON)
OUT 255;2 (TURNS CASSETTE OFF)

The main flaw is leaving the machine on through-
out the night resulting in an electric bill that will surely
open your eyes.
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Help in Digging Out Password?
Dear Editor:

I recently purchased an expensive business
software package from Software 80 in Fountain Valley,
CA for my TRS-80. I received it with promises of free
programming adjustments and a protection guarantee
was required to be signed prior to release of the
password for backup usage. Upon returning the signed
protection, it was found' the company had folded
its tents and stolen away 'with no forwarding
address. Is there any way that I can debug the program
to find the password, so I can use the program'? Do you
have any knowledge of the company's present location?

Wm. J. Duxbury, MD
1401Washington Street

Kingsburg, CA 93631

Wedon't know of their whereabouts and were under
the impression the postal authorities would be hot on
their trail by now. Perhaps you should check with your
local postal inspector and see if an investigation is
under uiay. -JC

-.JI.••••••·•••••·•••••••••y..•.•·.·.••·.•.••·.v.·.•••.·.·•••·•·.·..•·.·.•....•
More on the Battle
Dear Editor:

With regard to "Battle of the Assemblers" by Rod
Hallen (Dee 79), one glaring error should be corrected:
ASM from Digital Research will indeed page through
large files!

Actually, most disk-based assemblers page through
files, symbol table space is normally the limiting factor
in large programs. I have personally used ASM to
assemble 50K source files containing 6 or 7 hundred
labels, doing so in a 32K CP1M system.

Not having used the other assemblers, I cannot
make comparisons, but some features of ASM which I
particularly appreciate are:

1) Multiple instructions per line using ! as a
delimiter;
PUSH B! PUSH D!PUSH H or RRC! RRC! RRC! RRC
can be used to group trivial operations and shorten
listings.

2) Labels may be as long as 16 characters;
OUTPUTBUFFER is a legitimate label (this does, of
course, consume additional symbol table space).

3) Arithmetic expressions such as:
NEWNUMBER EQU -«(PAGEWIDTH-1)1
NWORDS)+2*(START-3»
can. be evaluated, assuming the internal labels are
defined; 2 & 3 are of considerable value in making a
program "self documenting."

4) TAB (control I) is accepted through most CP/M
software to establish 8 column increments formatting
source listings and effectively "space compressing" the
files.

5) ASM uses hashing for symbol searches and
binary searches on reserve words making this a very
fast running assembler.

Admittedly, the ASM manual is strictly for
computer freaks - Digital Research seems to have put
much more effort into the documentation ofMAC, their
8080 Macroassembler (which relieves some of the
shortcomings of ASM). One should note also that
"PIP," the Peripheral Interchange Program in the
CP1M operating system allows specification oflines per
page and truncation of lines to a specified width when
directing output to a printer.

David W. Thomas
P.O. Box 235

Lederach, PA 19450
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Why ROt
IdII two birds

with one stone?
If you have an Apple" and you want to interface it with

parallel and serial devices, we have a board for
you that will do both. It's theAIO!M

Serial Interface.
The RS·232 standard assures maximum compat-
ibility with a variety of serial devices. For ex-
ample,with the AIO you can connectyour Apple"
to a video terminal to get 80 characters per line
instead of 40, a modem to use time-sharing
services, or a printer for hard copy. The
serial interlace is software programmable,
features three handshaking lines, and
includes a rotary switch to select from
7standard baud rates. On-board firm-
ware provides a powerful driver
routine so you won't need to write any
software to utilize the interlace.

Parallel "Interface.
This interlace can be used to connect your
Apple" to a variety of parallel printers. The
programmable I/O ports have enough lines
to handle two printers simultaneously with
handshaking control. The users manual
includes a software listing for controlling
parallel printers or, if you prefer, a par-
allel driver routine is available in firm-
ware as an option. And printing is
only one application for this general
purpose parallel interlace.

Two boards in one.
The AIO is the only board on the market that can interlace the Apple
to both serial and parallel devices. It can even do both at the same
time. That's the kind of innovative design and solid value that's been
going into SSM products since the beginning of personal computing.
The price, including PROMs and cables, is $135 in kit form, or $175

assembled and tested. See the AIO at your local computer
store or contact us for more information.

CIRCLE 199 ON READER SERVICE CARD
See us at the West Coast Computer Faire.

..,..,~ Booth" 1329-1331

;;111
2116Walsh Avenue
Santa Clara. California 95050
(408) 246-2707
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Apple lets IOU get
personal with Pascal.

There's only one logical way to find out what
a person wants in a personal computer.

Ask the person who'll be using one.
At Apple, we've been very successful at

identifying just what people look for in com-
puters. And then providing them with it.

In spades.
For serious enthusiasts, this means

making available sophisticated innovations
that are often conspicuously absent from
other personal computers.

Like Pascal.
Apple II is one of the few personal com-

puters that has it. And when you turn this page
and feast your eyes on the many advantages this

high level, general-purpose language has to offer,
you'll see why that's very good news indeed.

When you've got it, flaunt it.
If you'd like to let the world know

who speaks Pascal, here's how:
Follow the dotted line and cut out

the transfer image above.
Preheat iron (dry-wool setting) for

3 minutes. Slip garment on ironing board
over scrap material. Remove wrinkles.
Position transfer face down and pin edges
to ironing board cover. Iron transfer slowly
for one minute. If paper browns, iron is

too hot. Let transfer cool for one minute, then unpin and
slowly pull transfer straight up. Results are best when
t-shirt is at least 50% polyester.



Pascal by the package.
Our high-level, full feature Language System

consists of a plug-in 16K RAM language card, five
diskettes containing Pascal as well as Integer
BASIC and Applesoft extended BASIC, plus
seven manuals documenting the three
languages.

The beauty of this Language
System is that it speeds up
execution and helps cut unwieldy
software development jobs down
to size. Also, because the languages
are on diskette, loaded into
RAM, you can quickly and
economically take advan-
tage of upgrades and
new languages as
they're introduced.

Apple's Pascal
language takes
full advantage of
Apple high reso-
lution and color
graphics, analog input
and sound generation
capabilities. It turns
the Apple into the
lowest priced, high-
est powered Pascal
system on the market.
With Pascal, programs
can be written, debugged
and executed in just one-third
the time required for equivalent BASIC
programs. With just one-third the memory.

On top of that, Pascal is easy to understand,
elegant and able to handle advanced applications.
It allows one programmer to pick up where
another left off with minimal chance of foul up.

Because Apple uses UCSD Pascal.?' you
get a complete software system: Editor, Assem-
bler, Compiler, and File Handler. And because we
adhere to the standard, your programs run on any
UCSD Pascal system with minimum conversion.
Which is really something an enthusiast can
get enthusiastic about.

The text screen, a 24 x 40-line window, can
display an entire 80-column Pascal line, thanks
to Apple's unique horizontal scrolling feature.

Characters are normal, inverse or flashing,
5x7, upper case. Full cursor control is standard.

Since Pascal runs on an Apple computer
with 48K bytes of on-board RAM, the additional
16K bytes on the language card bring the total
to a full 64K bytes.

And, Pascal runs on the new Apple II Plus. It
features an Auto-Start ROM that boots the Disk II
at power-on for turn-key operation. Applesoft
extended BASIC is resident in ROM.

Standard color graphics (in the BASIC
environment) offer 40h x 48v resolution, or
40h x 40v with 4 lines text, in fifteen colors.

Black/white high resolution, bit-mapped
graphics display 8K bytes of memory as a
280h x 192v image (140h x 192v in six colors).

Fully buffered
peripheral
connectors
provide
access to all
system buses,
for complete
interface
freedom.
And finally,

since it weighs a
mere Il lbs, and has its own travel case,

as an option, not only is it easy to get carried
away with an Apple, it's easy to carry one away.

We've got your numbers.
800-538-9696. (In California, 800-662'-9238.)

Or write us at 10260 Bandley Drive, Cupertino,
California 95014. When you contact us, we'll give
you the name, address and telephone number
of the Apple computer dealer nearest you.

If you'd like more information on the advan-
tages of owning an Apple personal computer, he
can fill you in. Personally.

Tobe more specific.
The Apple II's specs are tempting enough

without the Language System and Pascal. With
them, they're downright irresistible.



After more than the usual amount
of hoopla, the new Texas Instruments
home computer finally arrived. Natu-
rally, . the appearance of a leading
consumer electronics manufacturer's
first home computer is somewhat of a
Happening, and another sign that the
personal computer field is no longer in
its infancy. However in this case
"industry analysts" got a bit carried
away with outrageous predictions. The
TI 99/4 does not have a tiny IBM
370/168 inside it (would anyone real!y
want one?) It does not run MVS and a
PLiI language compiler (translation:
very big computer software), or even
Pascal, but just regular Basic like most
other home computers. It does not
even use TI's bubble memory tech-
nology. Still, the TI 99/4 is one of the
most easy-to-use systems we've

Are PEEK, POKE and
CALL not included in TI·
Basic to protect the user
from potentially danger-
ous stuff or to help sell
solid state software
modules?
tested, and seems like another pro-
gressive step in making home com-
puters more civilized.

The 99/4 consists of a keyboard/
computer unit, and a color video
monitor which displays very sharp and
bright graphics, better than a connec-
tion to a household TV set could
provide. It is well known that Texas
Instruments was unable to obtain
permission to manufacture a computer
with a built-in RF modulator for TV
hookup when the 99/4 was designed,
and so it was necessary to incorporate
a separate color monitor which pushes
the price over $1000. (Although one
can understand why this price was

Texas Instruments
99/4 Home Computer

Steve North

necessary, it is still beyond the grasp of
Middle America.) Now that the neces-
sary waiver has been obtained T.I. is
expected to introduce a less expensive
version of the 99/4 without a monitor.
The discriminating buyer may still
prefer the higher quality graphics
which the color monitor provides.

The 99/4 has a full-sized keyboard
in almost-standard layout. Unfortu-
nately the keys are calculator-style
buttons which are OK for hunt-and-
peck typists but not for touch typists. It
is difficult to understand why people
who design home computers think that

the keyboard is the best place to
economize. Have you ever seen an
electric typewriter or CRT terminal
with an el cheapo keyboard?

To the right of the keyboard, the
99/4 has a slot for plugging in "Solid
State Software" modules, which con-
tain prewritten non-erasable pro-
grams. These allow the user to run
canned software without the time and
aggravation spent loading cassettes.
There are connections for joysticks
and a cassette recorder, as well as an
expansion con hector, presumably for
floppy disk storage units. None of
these were tested with the unit. The
99/4 has polyphonic sound capa-
bilities and has 16K of internal random-
access memory.

The 99/4 belongs to the very
exclusive class of computers which we
were able to get up and running
without a single adjustment. (In this
case we did not even read the docu-
mentation until we were. about to turn
the system on, and then had second
thoughts.) When the computer is
turned on, it displays a menu listing
three programs: T.I. Basic, an Equation
Calculator, and the program in the
Solid State Software module presently
plugged in, given by name (such as
Football or Early Learning Fun).

The Equation Calculator allows
one to do sirnp!e calculator-style
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TI 99/4, cont'd ...
computations without knowing any
programming. In addition to finding
the value of simple expressions (like
2 + 3* 4/5) it can also save intermediate
results in variables, shown graphically
in a box so you can know the contents
of all the variables all the time. This
makes the Equation Calculator some-
what more powerful than a handheld
calculator. It's a nice feature for
someone who doesn't want to get
involved with Basic but it doesn't
justify the price of the system.

The 99/4 belongs to the
very exclusive class .of
computers which we
were able to get up and
running without a single
adjustment.

areas (machine level interface, and
graphics).

The documentation which comes
with the 99/4 includes Beginner's
BASIC, Programming BASIC with the
TI Home Computer, and a User's
Reference Guide which is also mostly
about Basic though it does explain the
Equation Calculator and how to look -,
up the computer.

The Solid State Software modules
we tried represent a wide range of
possible applications for the 99/4. The
software staph (yes, it is a disease)
seemed to prefer Football. This is a
two-player game in which each player
enters a play secretly and then the
offensive and defensive plays are
executed graphically by the computer
and the result shown. Although it was
remarked that the game seemed to
work by using a table of probabilities
and the same thing could be done with
a $2.98 plastic spinner, this did not
seem to dampen interest in the game
too much.

COWBOYS 00 5:00 DOWN 0
COWGIRLS00 QTR1 YAROS0

BALL@35

I REGULAR(1). PNSIOES (2J? I
• ••• • •• •• •• •• •• •• • •• •• ••

G 10 20 3D 40 50 40 30 20 10 G

The Physical Fitness cartridge is
designed to lead you in an exercise
program customized somewhat to
your own ability and needs. (The
program tries to make sure that you
have read the accompanying docu-
mentation, presumably to prevent too
many lawsuits over heart attacks and
that kind of undesirable thing.) Again,
the reviewers began to wonder why
anyone would spend $1150 (com-
puter) and $30 (cartridge) to see a little
man jump up and down on the screen,
but if that's the kind of motivation you
need to get in shape then it may be
worth it.

T.1. Basic was written by the
microcomputer system software
house par excellence, Microsoft. It was
apparently written to T.1.'s specs and is
not compatible with the many other
Microsoft Basic implementations,
such as TRS-80 Level II, Applesoft, OSI
Basic, Commodore PET Basic and
many others. In contrast, T.1. Basic is
nice for learning and generally does
not sacrifice much of the power other
versions have. For example, it has
user-defined functions, character
string handling, string arrays, data
files, a trace mode and breakpointing.
However, T.1. has obviously designed
this Basic to prevent the user from
getting at machine level functions, so
the friendly PEEK, POKE and machine
language CALL functions are conspic-
uous by their absence. It's hard to say
exactly why this was done (to protect
the user from complicated and poten-
tially dangerous stuff? To help sell
Solid State Software modules by
making that the only way to get fast-
running machine language programs
into the machine?). T.1.Basic also does
not allow access to the full power of the
color graphics point-plottinq hard-
ware, with its 192x256 resolution.
However, the user is allowed to define
his own character fonts by means of an
intrinsic function, and can use these
indirectly to control individual pixels
on the screen. Basic also has intrinsics
for controlling the display color,
examining what's on the screen,
creating musical tones and testing the
keyboard status. In general, this looks
like a very nice Basic to learn with, and
is very complete except in these two

COUNTING UP
A NUMBER WILL MOVE ON THE
SCREEN - WAIT UNTIL IT STOPS.
F!NO THAT NUMBER ON THE
KEYBOARD.
PRESS THAT NUMBER.
PRESS ENTER TO START

The two CAI packages tested
(Early Learning Fun and Beginning
Grammar) were both well-designed
and seemed able to hold a child's
attention unusually well. These pro-
grams incorporate very nice graphics,
sound effects and error trapping. For
instance, one lesson asks the student
which word in a sentence is a pronoun.
The program simply will not let the
student type in a word which isn't in the
sentence. Unlike many CAI programs,
a correct answer is rewarded by
graphics and sound whereas an in-
correct answer receives no reward.
The programs are well-designed to
reinforce learning and keep the child
from getting bored quickly.

NOT~·

ANOUND

The computer jocks who have
seen the 99/4 are almost invariably
unimpressed. "Why, it doesn't run
CP/M or UNIX or have a macro-
assembler!" But they forget that the
99/4 is designed as a consumer
product and as such it is perhaps the
only machine of its type. If you knowa
great deal about computers and want
to have one that is best described as a
scale model of the one you have at
work or school, then this isn't for you. If
you are new to computing and want
something you can plug in and use
right away, with the intent of learning
more, then this computer is worth your
Consideration. Some T.1. 99/4 users
will outgrow the capabilities of the
present system, but we expect T.1. to
introduce new peripherals and soft-
ware for the unit to match the in-
creasing sophistication of its owners.

o
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An. Entire Family of Dlsk BrivesfQt
''APPLE.,TRS-80*, and S~100 Computers

On.lyLOBO DRIVES offers you an entire family of
. fyllY7GOlTlpatipledi~k c:tril{e$.toselectfrom, ..
Whatever computer you're using, APPLE, TRS-80,
or S~100, you can add a LOBO drive now, with the
peace-of-mind of knowing there's a whole family of
drives available when you're ready to expand.
And every drive you order comes complete with
chassis and high reliability power supply. Each
drive is 100% calibrated, burned-in, and
performance tested on either an APPLE, TRS-aO,
or S-l 00 computer before it's shipped. We are so
proud of our drives ... our quality, reliability, and
performance, that we back-up every drive with a
one year, 100% parts/labor warranty.

4Q9SERIES FLOPPY DISK DRIVES
Meet our low-cost 5.25-inch
mini drive that records data
in either hard or soft
sectored format; It is
available in single or double

density configurations, with a total storage
capacity of 220K bytes.

800/801 SERIES FLOPPY DISK DRIVES
Here is our dual a-inch
Floppy disk memory unit. It
records and retrieves data
on standard a-inch

. diskettes to provide aOOK
bytes of data storage unformatted, or 512 K bytes

935 Camino Del Sur
Goleta, California 93017
(805) 685-4546

"CAN YOU REALLY AFFORD
TO PAY LESS?" .

in IBM format per drive. ltls also available with
.c:touble-$ic:t~c;I,dOuble7densitycapabilities, for a
maximum storage capacity of 1.6 Megabytes.

7000 SERIES HARD DISK DRIVES
The latest member of our
drive family, the Series
7000 is an a-inch, 10 Mega-
byte Winchester Technology,
hard disk drive. It is fully

hardware/software compatible and comes
complete with disk controller. Now you can have
the convenience, speed, reliability, and all the
storage capacity you need.
Call or write for the complete LOBO DRIVES story.
Find out just how competitively priced a quality
drive can be.
Quantity discounts available -
Dealer inquiries invited. .1---'· -.._-.-••.........;.;:;.--....;.;:;.-...,
I Yes, I want to know more about LOBO Drives I
I

and what theycan do. Send me information on:
o TRS-aO 0 APPLE 0 S-100 I

,I 0 51/4-in. Floppydrive 0 ~~:,~~~~~:rd~~~ I
1 0 8-in. Floppy drive 0 Double density I

I Single sided expansion interface I
Double sided

I Name I
I ~m~~ I
1 Address I

I City State Zip I
Phone No. -'--''---"'~ __ _=__''--_

I . It dealer. provide resale no. 1
L- --l
*TRs·ao is a registered trademark of'RadiO Shack. a Tandy Company,
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A comprehensive review of two, new COBOL
compilers for microcomputer systems.

Microsoft
vs.

Micro Focus Cobol
James McClure

for its various installations should be
developed. Since that time Cobol has
become the universal business com-
puter language and is now used on
almost every major computer in the
country which performs business
processing. In 1974, the American
National Standards Institute defined a
standard for the implementation of
Cobol and this standard has been
followed by Microsoft and Micro Focus
in developing their language systems.

Languages which were
previously available only
on large mainframes or
on expensive minicom-
puters are now appearing
in the micro-market-
place.

Although most microcomputer
owners are probably not well versed in
Cobol, this language has many fea-
tures which are perfect for personal
computing. Databases are becoming
more popular among microcomputer
users and most are complex programs
(usually in Basic or assembly code)
which allow the quick storage and
recall of information. Cobol has many
of these data storage/retrieval capa-
bllities built-in, in addition to extensive
formatting features, which most other
languages can only imitate. It is also
the most English-like of the major
computer languages (Basic, Fortran,
Pascal, etc). Due to this, it is often
easier to learn than more scientifically
oriented languages which may require
large numbers of confusing symbols
and inconsistent syntax.

One of the major disadvantages of
the industry emphasis on Basic is that
many people have become content
with its often limited capabilities. One
must keep in mind that the primary
reason Basic has been installed on so
many micro systems is that it is a
relatively easy language to implement
in tbe microprocessor environment.
Now that more attention is being paid
to software, particularly software for
the average person's use, other, more
powerful, language systems are being
created. The Cobol compilers that will
be considered in this article are
examples of such systems.

One of the potential drawbacks of
Cobol has always been its require-
ment of large memory and mass
storage space. In today's market,
however, memory and disk prices have
dropped significantly and adequate
storage should not be too difficult to
obtain; furthermore, the cost of this
extra storage is offset by the time and
money saved by being able to use a
much more powerful programming
system.

In short, Cobol is an excellent
language for the business which owns
a microcomputer, since it is the
unchallenged standard in business
programming. Cobol programmers are
plentiful, and applications programs
written in Cobol will be simpler to
develop and modify. Cobol is also a
good choice for the average personal
computer owner because of its power.
Limiting factors will be the amount of
available storage and the amount of
money the computer owner is willing
to spend for the language.

Language Features

The American National Standards

ST~I NG
UNST~INu

SEARCH
SEA~CH ALL

COMPUTE
PERFORM/VARYING
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With each passing day, more high
quality software is becoming available
to the microcomputer owner. Langu-
ages which were previously available
only on large mainframes or on
expensive minicomputers are now
appearing in the micro-marketplace.
Cobol is an example of one of the new
languages available for small ma-
chines and two new significant entries
in the market are: Cobol-80, from
Microsoft, and CIS Cobol from Micro
Focus, a British company. Both of
these languages will run on any
8080/Z-S0 microcomputer with the
CP/M operating system, provided that
adequate storage resources are avail-
able.

Requirements of resident and
mass storage are stringent. The CIS
Compact Cobol compiler can compile
and run programs in 32K, but both
Microsoft and Micro Focus standard
compilers require at least 48K. In
addition, Micro Focus recommends
the use of dual full sized disks, ideally
double density types. If speed is
critical, or if programs requiring large
resident storage are being run, fully
expanded memory (64k) is also desir-
able. Programs can be segmented (in
CIS Cobol) to run in minimal core, but
doing so decreases the speed of
execution, since segments must be
continually loaded from disk. Further-
more, two useful Micro Focus utility
programs, FORMS and INDEX both
require 64K for operation.

Condi tion Names
(Level 88)

Microsoft Level 2 Nucleus featuresFIGURE 1.

Introduction to Cobol

Cobol stands for the COmmon
Business Oriented Language and its
development was initiated by the US
Government in the 1950's when it
decided that some standard language

James McClure. RPI, 114 Crockett Hall, Troy, NY
12181.
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Cobol, cont'd ....
Institute broke the Cobol language up
into 12 programming areas, called
modules. These modules comprise file
I/O, debugging, etc. Each module was
defined at two levels: Level 1 and Level
2. If a module of Cobol was to be
implemented to conform to Level 1, it
had to allow a certain set of features. A
Level 2 implementation of the same
module would allow even more fea-
tures. Thus, a standard was devised so
software manufacturers would have
some guidelines for implementing
their versions of Cobol.

1. Nucleus Module

This module contains the central
command set of Cobol. Both Microsoft
and Micro Focus compilers implement
the nucleus module to Level 1. How-
ever, Microsoft has also implemented
several advanced Level 2 nucleus
features, such as COMPUTE and

B-tJ
t]-EJ-cJ
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or the information is stored for later
use. A typical small-system cycle is
shown in Figure 2b.

The difference between these two
cycles lies in the form in which the
applications programs expect the
incoming data; on a large system, it is
stored in sequential form on mass
storage devices, whereas on a small
system, data is usually obtained
directly from an operator at an input
terminal. Obviously, two different
techniques must be used to acqui re the
data. The terminal operator requires
guidance in the form of prompts and
messages so that the data is input
correctly. In other words, the small
computer must interact with its users
to a much greater extent. This is made
possible in the Microsoft and Micro
Focus Cobol compilers by the exten-
sion of the nucleus ACCEPT and
DISPLAY verbs, two commands that
had traditionally been largely ignored
on big systems because of thei r
inapplicability. The ACCEPT and
DISPLA Y verbs allow the transfer of
data to/from the console much like the
PRINT and INPUT commands of
Basic. These Basic commands only
transfer data, without any formatting,
and this has been a major short-
coming.

Basically, two extensions were
made to ACCEPT and DISPLAY. To
accommodate the new generation of
intelligent video terminals with addres-
sable cursors and other advanced
features, both Microsoft and Micro
Focus extended the verbs so that a
.screen position at which the data
transfer is to take place can be
specified. Thus it is possible to set up
forms on the display with different
areas of the screen used for different
input items. Form-oriented input has
been shown to be effective in reducing
data entry errors. For an example of a
typical form, see Figure 3.

The second extension made to
ACCEPT and DISPLAY has to do with
the concept of one 'record.' A file is

some severe limitations on form-
oriented input, since a form for one
record could take up many lines on a
display. To solve this problem, Micro
Focus further extended ACCEPT and
DISPLAY to allow the transfer of up to
a full screen (24 lines) of data at a time.
Thus, the user simply defines display
records containing all of the necessar f
input fields and prompts. This exten-
sion makes processing even the most
complicated display forms a snap, and
is perhaps the best of all the extensions
made to microcomputer Cobol.

FIGURE 2a.
Mainframe data processing cycle.

SEARCH. A complete list is shown in
Figure 1.

One disappointing limitation of
Micro Focus Cobol is that condition
names (level 88) are not supported.
These generally make for more read-
able programs, and some difficulty
may be encountered in adapting
mainframe Cobol programs to run in
CIS Cobol if condition names are used
frequently.

COMMUNICATION WITH
VIDEO TERMINALS

There is one major difference
between the Cobol language as imple-
mented on big mainframes, and the
Cobol required for efficient use on
microcomputers. Large systems gen-
erally process their data in batch
fashion. Information is stored in
massive quantities on cards, tapes and
disks. Programs are written to process
this data and write the results to disks,
tapes and ,printers. Thus, a typical
processing cycle looks like Figure 2a.

On small systems, the situation is
quite different. Much smaller amounts
of data are processed and cards,
rnaqnetic tape and other mass storage
devices are not used. Therefore, data is
typically processed as it is input and a
report is either immediately generated

B-EJ-[j
tj-I'~-I-B

Although most micro- :
computer owners are I
probably not well versed i
in Cobol, this language
has many features which
are perfect for personal
computing. '

FIGURE 2b.
Microcomputer data processing cycle

generally made up of records. Tradi-
tionally, one record has corresponded
to one card, or one line on a display
device. Since ACCEPT and DISPLAY
manipulate one record at a time they
could only be used to read or write one
line to/from the console. This posed

PRINTER OPERATION

Both Microsoft and Micro Focus
support a line printer, although Micro-
soft implements a LINAGE clause
which allows the programmer to
specify how many lines will be printed
on each page, as well as the size of top
and bottom margins and the location
of a footing area. A data item called
LINAGE-COUNTER is also automati-
cally created. It contains the numberof
the next line to be printed. The WRITE
statement associated with a printer file
may optionally specify action to be
taken if the end of the page is reached
(such as the printing of heading
information on the next page). These
features remove much of the burden of
report writing from programmers,
allowing them to concentrate on data
processing.

2. Table Handling Module

The table handling module is
second in the list of Cobol language
modules. Both compilers implement
this module to Level 1, but Microsoft
has also implemented several Level 2
features,

The standard Cobol language is
equipped with facilities to define and
process lists or tables of data, This is
very similar to the ARRAY data struc-
ture in other languages. According to
the ANSI standard, Cobol permits
tables to have up to three dimensions,
Micro Focus Cobol has removed this
restriction and allows a virtually
unlimited number of dimensions,

Two commands are useful in
processing tables: SEARCH and PER-
FORM VARYING.

SEARCH is used to locate a
particular item in a table, and can take
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Put the BYTE on the IRS with Aardvark"
In an era when computers are an integral part of
business and entertainment, and computer software is
more and more sophisticated, Aardvark" is yet another
breed in advanced computer software. Aardvark's"
Micro Tax series is a true user-oriented Federal
Income Tax package. Specifically developed by
qualified tax professionals for use on personal home
computers, this low-cost, time-saving Aardvark" Micro
Tax package accurately and efficiently computes your
federal income tax liability. Aardvark" will display and
fill in facsimile Form 1040 and related schedules and,

MICRO TAX .1 $25
Form 1040
Schedule A
Schedule B
Schedule TC
(will not calculate Income
Averaging, Max Tax, orAlternative
Minimum Tax)

MICRO TAX IV $100
Expanded disk version of Micro Tax III
Printed forms can be filed with the IRS

"

When Ordering Specify:
TRS-80 16K Level II Basic
Apple 1132K with Applesoft Basic
Apple II 16K Micro with
Applesoft ROM Card
TI 99/4 with drive cassette
PET 16K

• 24hrs_

when connected to a printer by means of a standard
interface, will print out these facsimile forms auto-
matically. Each program is designed to use the appro-
priate tax table or rate schedule. The Aardvark"
package includes an indexed instruction manual and
input forms for easy input of tax data. To see how
Aardvark" can be tax-deductible, check the instructions
in the binder of the manual. You can also use the
binder to store pertinent 1979 tax records. Cure your
headaches this tax season, order today ... and put
the BYTE on the IRS with Aardvark"!

MICRO TAX II $35
Form 1040
Schedule A
Schedule B
Schedule G (Inc. Avg.)
Schedule TC
Form 4625 (Min. Tax)
Form 4726 (Max. Tax)
Form 6251 (Alt. Min. Tax)

~rdvarlt
Software

MICRO TAX III $50
Micro Tax II plus
Schedule C
Schedule 0
Schedule E
Schedule SE
Form 2119 - Sale of Personal
Residence
Disk Version $60

MICRO TAX V $150
Expanded disk version of Micro Tax III
plus Form 2210
Provides for hash totals and batch
processing
Printed forms can be filed with IRS

For more information write:
P.O. Box 26505
Milwaukee, WI 53213

Orders only call TOLL FREE 1-800-558-8570. 7 days ~
In Wisconsin 1-414-289-9988 ~

MARCH 1980
OAardvark Software. Inc. 1979
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cobot, cont'd ....
one of two forms: SEARCH, and
SEARCH ALL. The first form performs
a linear search through the table until a
specified condition is fulfilled. (Usu-
ally, the condition has to do with
whether the desired table element has
been found or not.) This is useful. with
tables of randomly ordered data, such
as a list of names.

The second form, SEARCH ALL,
performs a binary search on a table of
ordered data. It is not necessary to
understand the mechanics of the
search; the important difference is that
a binary search takes, on the average,
much less time to locate a. table
element. There is one restriction: the
table elements must be arranged in
ascending or descending order ac-
cording to the field that is being
searched for. To give an example,
SEARCH ALL would work well on a
table of alphabetically sorted names.

The second command useful in
table processing is PERFORM VARY-
ING. This executes. a given procedure
while varying a data item from an initial
value by a specific increment until a
given condition is met. This is con-
venient for use with tables since the
data item can be a subscript. See
Figure 4a and 4b for examples.

Of the previously mentioned com-
mands, Microsoft implements all and
Micro Focus does not implement

SEARCH, SEARCH ALL or PERFORM
VARYING. This is unfortunate; how-
ever, SEARCH and PERFORM VARY-
ING can be easily simulated using
combinations of other commands,
albeit inconveniently. The SEARCH
ALL form, however, cannot be easily
simulated and is useful in processing
large tables where a sequential search
might be too time-consuming. Fortu-
nately, for the average personal
computer owner, large data tables are
not terribly common given the small
available memory of a microcomputer
after allocating space for the operating
system and run time package. There-
fore, the need for the SEARCH ALL
command does not often arise. Never-
theless, it would be appreciated if
Micro Focus would give some thought
to implementing all of these absent
features in future compiler versions.

3-5. Sequential, Relative and
Indexed I/O Modules

One of the most powerful features
of Cobol, besides its formatting capa-
bilities, is its file handling system and
both the Microsoft and Micro Focus
compilers are good implementations
in this area. Both compilers support
the full Level 1 specifications for file
processing, and both include some
Level 2 features. Basically, three
methods of file storage are available:
Sequential, Relative and Indexed
Sequential.

Two types of sequential files are
available on both compilers: standard
sequential and line-oriented files.
Normal sequential files consist of
records of fixed length. Line oriented
files consist of records of variable
length, each terminated by a carriage
return and line feed (such files are
generally produced by text editors).
Since both Cobols can read and write
line oriented files, it is possible to use a
text editor to prepare and alter data

Schoo I enrollment record'

Student name

Address

City, State, Zip

Telephone

Menu se l e c t Lons e

kec e Ll record

Ed i t record < >

operated on by Cobol programs. This
adds extra flexibility in the case where
only a small amount of data is to be
processed and it would be easier to use
existing text editing facilities to enter
the information into a file rather than to
write a Cobol program to perform the
data-input process. Also, reports can
be directed to a file for later printing
whereas, previously, such a file could
not be directly listed.

"The computer is down! Everybody
think!"

©Creative Computing

Delete record < >

One of the major disad-
vantages of the industry
emphasis on Basic is that
many people have be-
come content with its
often limited capabilities.

The second type of file mode
available is relative. This corresponds
closely to the 'random-access' file
capability of many Basics. Relative
files consist of fixed length records
which may be read or written by
specifying the position of the desired
record. Thus it is possible for a
program to retrieve, modify and rewrite
the fourth record in a file without
reading through any other records.

The final and most powerful file
mode is the Indexed Sequential mode.
Indexed sequential files consist of
fixed length records which may be
read or written by specifying the
contents of one of the fields on the
record. The field which is specified is
called the key field. The computer
stores records so that if the val ue of the
key field is known the record can be
retrieved. On big systems it is possible
to have several key fields; however,
both Microsoft and Micro Focus
require that only one field in a record
be declared as the key field.

6. Interprogram Communication
Module & Segmentation Module

A valuable feature of CIS Cobol is
the fact that it supports full Level 2
interprogram communication and
program segmentation. In essence,
this provides the user with complete
mechanisms for breaking up programs
so they can run in limited memory, a
feature obviously desirable on micro-
computers whose processors can
address a maximum of 64K. The fact
that programs can be segmented
and/or chained together permits
execution of routines with virtually no
restrictions on size. These features do
not exist in standard Microsoft Cobol,
although the Reference Manual states
that other versions are available with
Level 1 implementation of Segmen-
tation.

Append record < >

St op < >

CREATIVE COMPUTING

FIGURE 3.
A typical CRT form for use with CIS COBOL.
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Build your own microcomputer
. as you learn

computer technology at home.
New from NRII The Most Complete and Up-to-date Home Study Course Ever Offered

As the microprocessor revolutionizes the
computer world and microcomputers appear
almost everywhere, NRI brings you a new,
convenient, and effective way to keep up with
this expanding technology. It's NRI's Computer
'Technology Course, created and designed exclu-
sively for learning at home in your spare time.

Featuring NRI's Exclusive
Dual Language Microcomputer

NRI goes beyond book learning to
give you practical, "hands-on" experience in
designing Circuitry, interfacing components,
programming, and troubleshooting. As you
learn, you actually assemble NRI's designed-for-
leaming microcomputer, incorporating the latest
advances in the state of the art. It looks and
operates like the finest of its kind, actually does
more than many commercial units. But NRI
engineers have designed components and
planned assembly so it demonstrates important
principles, gives you working experience in detect-
ing and correcting problems. And it's yours to
keep, put to work in your own home or business.

You also build and keep your own test
instruments, including a transistorized volt-
ohm meter and CMOS digital frequency counter.
And NRI's Discovery Lab® broadens your
horizons with specialized experiments and
theory demonstrations.

The Proven Way
to Learn at Home

You don't have to worry with travel,
classes, or time lost from work when you learn
the.NRI way. As they have for more 60

MARCH 1980

Send for Free Catalog ...
No Salesman Will Call

Get the details on these exciting new
courses in NRI's free, 100-page catalog. Shows
all kits and equipment, lesson outlines, and full
information, including facts on other electronics
courses. Mail the coupon today and we'll rush
your catalog. No salesman will ever call. Keep up
with the latest technology as you learn on your
own computer. If coupon has been removed,
write to NRI Schools, Computer Department,
3939 Wisconsin Ave., Washington, D.C. 20016.

years of teaching technical subjects, NRI brings
the material to you. You study in your spare time,
at your convenience, using "bite-size" lessons
that program material into logical segments for
easier assimilation. You perform experiments
and build equipment using kits we supply. And
your personal NRI instructor is always available
for consultation should you have questions or
problems. Over a million students have already
shown the effectiveness of NRI training.

Choice of Courses
Several courses are available, depending

upon your needs and r - - - - - - - - - - - - - - - - - -
background. NRI's Master IR I NRI Schools .', ' All
Course in Computer McGraw-Hill Continuing "" ','., '" app~~~~~ ~~~~~e~I BilL
-n, hi' th Education Center , 'iec no ogy starts WI r' ~ 3939 Wisconsin Avenue 0 Check for details.
the fundamentals, ex- c-J !m Washington, DC. 20016 L- ---'

plores basic electronics .'In I'" NOSALESMAN Will CALL
and digital theory, the _. Please check for one free catalog only.

total computer world, 0 Computer Electronics Including

d th . Microcomputersan e microcomputer. 0 TV/Audio/Video Systems Servicing
The Advanced Course, 0 Complete Communications Electronics
for students already with CB • FCC Ltcenses s Aircraft,

Mobile, Marine Electronics
versed in electronics tJ CB Specialists Course
and general comput- 0 Amateur Radio s Basic and Advanced

ers, concentrates on the
microprocessor and mic-
rocomputer. In both
courses, you build all
instruments and your
own computer.

o Digital Electronics. Electronic
'lechnology « Basic Electronics

o Small Engine Repair
o Electrical Appliance Servicing
o Automotive Mechanics
o Auto Air Condi tioning
o Air Conditioning, Refrigeration, & Heating

Including Solar 'lechnology

Name (Please Print) Age

Street

City/State/Zip

Accredited by the Accrediting Commission of the National Home Study Council 175-030
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Cobol, cont'd.
7. Library Module

Both the Microsoft and Micro
Focus compilers support the Level 1
specifications for the Library Module.
No Level 2 features are included in
either language system. Basically, the
Library Module allows Cobol program
text stored in disk files to be copied
into another program as it is being
compiled.

8. Communication Module

when choosing between the com-
pilers.

10. Report-Writer Module

The Report-Writer module pro-
vides for quick and easy generation of
all forms of printed reports. However,
both Microsoft and Micro Focus have
chosen not to implement this module
so that other more valuable features
could be included. Needless to say,
with a little extra work professional-
looking reports can be generated
without this module.

12. Sort/Merge Module

Neither Microsoft or Micro Focus
Cobol implement the SORT/MERGE
module, although Microsoft does
claim to have this feature available in
some special versions. The Micro
Focus Manual suggests an interesting
way to circumvent the lack of SORT/
MERGE in CIS Cobol. The information
may be entered in scrambled order into
an indexed sequential file and read
back out in sorted order. While not an
ideal solution, this procedure works
well and should take care of many
smaller sort jobs. For larger needs,
powerful stand-alone sort programs
are available from many vendors.

Operation of the Compilers

Both of the Cobol systems are
implemented as compilers. Basically,
this means that programs are prepared
beforehand using a text editor, trans-
lated into an intermediate code by the
Cobol compiler, and executed by a run
time system which interprets the inter-
mediate code and performs the neces-

The small computer must
interact with its users to a
much greater extent.

sary operations at the machine level. It
would seem, then, that running a
Cobol program requires only three
steps: write, compile and execute. With
Micro Focus Cobol this is true. How-
ever, the Microsoft system requires an
additional step before the prog ram can
be executed. This comes from the fact
that the output of the compiler is not in
'ready to run' format; rather, the
compiler produces a relocatable bi-
nary file which is missing the run time
monitor and other system subroutines.
The monitor and subroutines are
supplied by another program called a
linker, which reads the relocatable file
and fills in the necessary pieces. This
adds a certain amount of flexibility at
the machine level, since the program-
mer has more control over the location
and arrangement of the parts of the
compiled program; however, a fairly

Neither Cobol-80 nor CIS Cobol
supports the communications module,

I as it is not feasible in the micro-
! computer environment.

I
I
I

I
, I

9: Debug Module

Special debugging commands are
available in both CIS and Microsoft
Cobol, in place of the standard Cobol
debugging module. -

Both compilers implement 'de-
bugging lines' with the letter 'D' in
column 7. These lines are compiled
only if the phrase 'WITH DEBUGGING'
is included in the program; otherwise,
they are ignored.

PERFORM GET-ITEM

VARYING ITEM-SELECT FROM I BY I

UNTI LITEM-SELECT > 10.
GET-ITEM.

ACCEPT NAME (ITEM-SELECT).

Microsoft has also implemented
two new commands: READY TRACE
and RESET TRACE. When the first is
executed, all subsequently executed
paragraph-names are printed at the
console, to allow program flow to be
monitored. Upon execution of RESET
TRACE the trace mode is switched off
and program execution continues
normally.

Micro Focus has taken a different
approach including a fully interactive
debugging package. This package can
be loaded with the desired program at
run time and allows single stepping,
memory display and alteration, as well
as a host of other convenient features
too numerous to be discussed here.
This is the missing link in most high
level language systems, since the
programmer must be able to dissect a
program as it is running.

There are two disadvantages to
the CIS interactive debugger. Some
extra memory (not much) is consumed
by the debug program, and this may
limit its effectiveness with very large
Cobol programs. Also, the debugger is
not symbolic; all references to data
items and statement/paragraph loca-
tions are in the form of hexadecimal
values. These values must be obtained
from a compiler listing of the program
under test.

Despite these two incon-
veniences, the CIS Cobol debugging
package represents an extremely
significant advantage over the Micro-
soft Cobol debugging mechanisms,
and this fact should be considered

FIGURE 4a..
Microsoft PERFORM/VARYING verb

steep price is paid in terms of speed
and convenience since the linking
process is rather slow. Admittedly, the
ability to rearrange program code and
to easily combine programs written in
other languages with ones written in
Cobol can be helpful at times particu-
larly for unusual applications or for
situations where memory must be
carefully allocated .. However, in my
opinion, the Micro Focus approach is
preferable for the average micro
system since programmers will be
mainly interested in applying the
computer to general problems and less
interested in the operation of the
programs at the machine level.

ERROR REPORTING

One feature that figures promi-
nently in the ease with which a
program can be executed is the ability
of the computer to detect, accurately
report and possibly correct program-
ming errors.

With regard to the Microsoft and
Micro Focus Cobol implementations,
the error trapping and reporting
features of both compilers are some-
what disappointing and need more
work.

First, it is important to divide error
messages into their two respective
categories: compile time errors and
run time errors.

The first category encompasses
all forms of syntax and format errors
which can be detected while the
program is being compiled. Micro
Focus reports these errors as they are
encountered by printing (at the con-
sole) the line of the source program
which contains the error, an asterisk
pointer to the location in the line where
the error was discovered and an error
number.

It seems highly inconsistent with
the tenet of the Cobol language, i.e.,
that communication with the computer
be made in a language similar to
English, that a programmer must still
look up the message corresponding to
a given error number. At no great cost,
a file of the messages could be
maintained on disk so that when the
compiler determined the number of the
message to be output, it could retrieve
the text of the message from the file
and display it, rather than forcing the
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April 19 &. 20, 1980
at TRENTON STATE COLLEGE
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Cobol, cont'd ....
programmer to go through a similar
look-up procedure. The days when
obscure letter/number combinations
could provide adequate error reporting
are long past; today's language sys-
tems can and must interact with the
user, if we desi re that that user need no
longer be a data processing pro-
fessional.

Unlike the Micro Focus compiler,
which always outputs error messages
at the console, the Microsoft version of
Cobol provides only a count of the
errors found. In order to determine
what errors were actually found, a
listing of the program must be re-
quested. This appears to be a calcu-
lated way of increasing a program-
mer's frustration. First, a complete
listing of the program during every
compilation is usually not desirable
since it is both time-consuming and
largely unnecessary if only a few
changes have been made. Second,
since most errors are listed after the
program text a (quicker) listing at the
console is practically useless. By the
time the error appears, the program
code has long since vanished off the
screen. On the positive side, Microsoft
does not use error numbers; the text of
each message is self-explanatory.

It would be really worthwhile if
someone could combine the imme-
diate, at-the-console error reporting of
Micro Focus Cobol with the English
message feature of the Microsoft
version. Until this happens, however,
compile time error reporting on both
systems will be annoying and in-
adequate.

The other major category of
errors, ruri time or execution faults,
includes all possible conditions which
cause the running program to abort or
to function improperly. Many of these
errors occur as a result of incorrect
program logic. For instance, it is quite
possible tor-a program to compile and
execute without a single error being
issued, and yet produce incorrect
results. The correction of these errors
is the responsibility of the program-
mer, since he or she (and not the
machine) understands what the proper
results of the program should be.

However, other run time errors
include illegal operations, missing or
malformed data and other errors.
These errors are detected by the run
time system, and are reported to the
console. Once again, Micro Focus
uses numbers instead of textual
messages. The error number, as well
as the machine code address at which
the error occurred, are output to the
console. The machine address is of
limited use, since a compiler listed of

the program must be close at hand to
determine what sequence of instruc-
tions at the address caused the error. I
have already mentioned that the
probability of having an up-to-the-
minute listing is low, and so the user is
left more or less in the dark as to the
location in the source code of the error.
If the compiler provided an abbrevi-
ated listing of paragraph names, along
with their associated addresses, this
would be a great help since the
programmer would at least be able to
determine in which paragraph the
error occurred.

GeT-ITEM.

Besides the terminal interface
programs, Cobol-80 comes standard
with a macro assembler (for reasons
mentioned in the above paragraph,
among others), a linker and a librarian.
Before Cobol-80 programs can be
executed, they must be run through
the linker, which fills in any necessary
machine code routines from a system
library file. To make additions and
alterations to the library file, the
librarian is provided.

Since Micro Focus programs are
self-linking, no linker, library file, or
librarian is provided. However,two
other programs can be purchased for
use with CIS Cobol. The FORMS
program is a powerful interactive utility
which allows the creation of input
forms on screen; after the form has
been specified, FORMS generates the
necessary Cobol data declarations to
implement it.

The second available program,
called INDEX, is an expanded version
of FORMS. INDEX will generate' a
complete Cobol program to accept,
store and retrieve data entered in any
desired form.

It is impossible to say much more
about these two programs, since entire
articles could be devoted to each. In
any case, they are a big help in
speeding up applications program
development.

Documentation

Documentation for both systems
is plentiful, but the Micro Focus
literature is slightly better organized
and a bit more in-depth. Several
manuals are provided with each
language system. Microsoft provides
an update notice, a Cobol-80 Refer-
ence Manual, Cobol-80 User's Manual,
and Microsoft Utility Software Manual.
The update notice is particularly useful
in that it provides quick information on
improvements and changes. The

Form-oriented input has
been shown to be effec-
tive in reducing data
entry errors.

Reference Manual provides general
information on the Cobol language as
implemented by Microsoft. The User's
Manual provides descriptions of Cobol
features that pertain to specific oper-
ating systems, (Cobol-80 is available
for the CP/M, ISIS-II, DTC, and
ALTAIR DOS.) The Utility Software
Manual provides information on the
linker, librarian, assembler utilities and
their operation.

ACCEPT NAME (ITEM-SELECT).

SI:T ITeM-SELECT UP BY I.
MOVe I TO ITEM-SELECT.
PERFORM GET-ITEM

UNTIL ITEM-SELECT> 10.

CREATIVE COMPUTING

FIGURE 4b.
CIS COBOL simulation of PERFORMNARYING

Microsoft's run time error mes-
sages include the reason for the error
(in English), the number of the line in
the source program at which the error
occurred, and the name of the aborted
program (in case the error occurred in
a called subprogram). Thus, a listing of
the program is not needed to trace the
error, since either of the CP/M utilities
PIP or ED can be used to locate the
offending source line if the line number
is known.

Other Software

Both Microsoft and Micro Focus
provide software in addition to the
Cobol compilers.

For the cursor-add ressi ng and
screen clear features to function
properly both compilers need to be
customized to work with the user's
particular brand of CRT. Micro Focus
provides a special program, called
CONFIG which, when run asks a series
of questions about the user's terminal.
From this information, CON FIG is able
to modify the run time monitorso that it
will function properly with the desired
terminal.

Microsoft provides a set of assem-
bly language routines which will work
for several different terminals. Unfor-
tunately, if your terminal is not among
those listed in Figure 5, you must write
an assembly program to interface
Cobol-80 to your CRT. Obviously, if
personal computer owners purchase
Cobol because of its simplicity, they
will probably not be well versed in
assembly code and, as a result, will
have to seek outside help. In my
opinion, the Micro Focus interactive
approach is preferable, mainly be-
cause it does not require any special
knowledge of the internal workings of
the terminal or machine code.
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Cobol, cont'd ....
Micro Focus provides a Language

Reference Manual and an Operating
Guide. The. Reference Manual con-
tains a complete description of the CIS
Cobol language in easy-to-read for-
mat. Highlighting is used throughout
to draw attention to critical informa-
tion, and a completely expanded
Cobol program skeleton is available in
Appendix F for handy reference. The
Operating Guide provides information
on CIS Cobol features that pertain to
specific operating systems.
Price

Obviously, the cost of the Cobol
systems will be an important factor in
the to-buy-or-n?t-to-buy decision of

The days when obscure
letter/number combina-
.tlons could provide ade-
quate error reporting are
long past; today's lan-
guage systems can and
must interact with the
user.

many prospective purchasers, It is
important to keep in mind, however,
that professional software commands
professional prices, The cost of Micro-
soft Cobol, including the macro as-
sembler, linker and librarian is $750,00.
The cost of CIS Cobol from Micro
Focus is $850.00 ($650.00 for the
Compact Compiler). This price in-
cludes the compiler, run time system
and configuration program. The
FORMS and INDEX programs are
available for an additional $125,00 and
$200.00, respectively. All prices in-
clude documentation. The literature is
available separately at $25.00 for
Microsoft documentation and $50 for
the Micro Focus documentation,

AHSI Standard (no cursor features)

Lear-Siegler ADM3-A

Beeh I ve 100 and 150

Microbee 2

Cromemco 3101 and 3102

Ha ze It ine 1500

Heath ~H19

DEe vr~2

ADI.lS Hegent 100

FIGURE 5.
Terminals for which Microsoft supplies I/O drivers

Summary
In conclusion, the Microsoft and

Micro Focus compilers are both
powerful pieces of software, Each has
its advantages and disadvantages. It is
up to the individual user to determine
which package best suits himself, by
closely examining the features and
facilities of the languages as they
pertain to desired applications. For
more information on either Cobol
system, please write to the manufac-
turers. And, feel free to write me with
any comments and/or personal obser-
vations you may have on either of the
software systems. 0

Mike Orr
Cobol Product Manager
Microsoft
10800 NE Eighth, Suite 819
Bellevue, WA 98004
206-455-8080
Telex 328945

Micro Focus Ltd.
58, Acacia Road,
St. Johns Wood,
London NW8 6AG
01-722-8843
Telex 28536 MICROF G

JAMES P.HOGAN
The man who has put the science back into science fiction-now
he's done it again with THRICE UPON A TIME.
Time-communication isn't exactly time-travel; but it creates the same para-
doxes. And for scientist Murdoch Ross, there are no easy solutions. A
gripping novel of time, probability-and destiny.
Also by Hogan: INHERIT THE STARS
Scientists had finally found a Man in the Moon ...but he was wearing a
space suit, was fully human and had been there for 50,000 years:
Where did he come from and how did he get there?
"Pure science fiction...Arthur Clarke move over!" -Isaac Asimov
THE GENESIS MACHINE
The revolutionary unified field theory held all the answers-and a
choice for man between destruction and vast new frontiers.
"Most theories in science fiction are mere wishful thinking. Hogan
invents a theory that might really work."-Marvin Minsky,Professor
of SCience, MIT .
THE TWO FACES OF TOMORROW
A super science thriller of the evolution of true machine intelli-
gence that required a drastic stimulus and produced a unique
entity with unexpected responses.r---------·-----------,Please send me __ copies of THRICE UPON A TIME (27518-7) I
at $2.25 each, __ INHERIT THE STARS (28907-2) at $195
each. THE GENESIS MACHINE (27231-5) at $1.75 each, I
and __ TWO FACES OF TOMORROW (27517·9) at $1.95 each.
Enclosed is a check for plus 50C per book to cover postage I
and handling. (Add sales tax where applicable.) CC I
Name I
~~ I

Where paperbacks are sold or write to: Ballantine Books I
Dept. AL, 201 East 50th St., New York, N.Y 10022. City State ZIP I•. .L .I

"I PUOLISHER
OF SCIENCE FICTION
AND FANTASY

Now on sale-$2.25
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Sharpening Your
Pencil

computinfj
"'.tltlt
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Michael Shrayer's Electric Pencil
has become something of a de facto
standard in microcomputer-based
word processing. In a sense, its
success is a perfect example of entre-
preneurial timing.

At the time it became available, the
market for it was about right. It re-
quired about the right size memory,
represented a level of effort in pro-

Few microcomputer
users are ever com-
pletely satisfied.
That's one reason why
there's a growing mar-
ket for software of
greater sophistication
gramming that provided a solid set of
capabilities for a good, but affordable
price, and it answered a growing need.
But few microcomputer users are
ever completely satisfied. That's one
reason why there's a growing market
for software of greater sophistication
(see last month's Creative), but a solid
market for Pencil-enhancing products:
hardware (like the TRS-80 lower-case
conversion) and software - like
MicroDaSys' Pencil Sharpener. If you
have Pencil, Sharpener opens new
worlds.

If you don't have Pencil, Pencil
Sharpener may add just the capa-
bilities you need to make purchase of
both very attractive. The combination
is stronger than the sum of the parts.

First, what does Pencil do?
The Electric Pencil converts a

standard microcomputer into a highly
capable professional-level input-
oriented word processing system. It
accepts your high-speed (or low-

Dick Lutz, 4802 Fifth Ave., Pittsburgh, PA 15213.

Dick Lutz

speed) typed input, allows on-screen
editing (insertions, deletions, text
movements, "strikeover" corrections)
and stores the result under a file name
of your choice. Further, it facilitates
"global" (whole-file) search-and-find
or search-and-replace activity, thereby
giving you highly-efficient revision
capability.

Then, Pencil becomes an output
formatter, pumping text out to your
printer and formatting it as it goes: line
lengths, margins, character spacing
(with an incremental printer), single-
double spacing, automatic or forced
paging and so on.

All by itself, Pencil is marvelous.
For example, it even allows a kind of
shorthand typing, within limits. If I
have occasion to turn an audio cas-
sette into a transcript, for example, I
can avoid constantly retyping spec-
ialized vocabulary ("microcomputer,"
"microcomputer-based," "software-
implemented") by typing shortform
substitutes ("mC," "mCb," "sl") and
often keep up with the taped dialogue.
Later, one quick search-and-replace

turns each substitute into the real thing
throughout the textfile.

Pencil allows creation of topical
paragraph files which can then be
integrated into other files Simply by
loading them. Personal letter-writing
becomes a snap when one carefully-
composed paragraph can be included
in several letters (and you can include
non-printing notes on who has re-
ceived what).

Yet, after you fully explore all of
Pencil's capabilities, you are eventu-
ally overtaken by the disease common
to microcomputerists and text-proc-
essor users, known in the medical
community as Satisfactus Expiratus.
(See chart.) Loosely translated, this
name denotes a falling curve of
appreciation for the capability of any
software package and an intensifica-
tion of distress with its shortcomings.
It's sometimes known as the "Aren't
you ever satisfied?" syndrome.
(Answer: No.)

Pencil can't handle superscripts,
for example. And it can't sound the
printer bell, and it can't do overstrikes

II

i
1;;
'r"---- t --- t -----. •.,

~
=

1\

Onset of
severe
SYliptOilS

rJ

PASSAGE OF TIRE >

Typical patient's chart in a case of satisfactus expiratus. Lutz's first law of
software holds that the less money you have to spend on software, the
shorter the time (t) between acquisition and the appearance of symptoms.
(The second law holds that symptoms tend to appear abo1utthe time you've
figured out the instruction manual.)
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The MAG.( WAND is the most powerful,
most flexible, most reliable, most usable word processing
software available for a CP/M~based computer.
That's not bragging. That's just telling it

like it is.
The MAGIC WAND is the best word

processing software ever written for a
microcomputer. It can do more work in
less time with higher quality than any
other product you can buy.

The MAGIC WAND is a rock solid piece
of software. The command structure is
simple and logical and complete. We have
not tossed in features without thought to
the overall design of the package. Nor
have we included any feature that is not
thoroughly implemented. The programs
are crash-proof and completely reliable.

And the system is supported by what we
are told is the best user's manual ever pro-
duced for microcomputer software. It
contains a step-by-step instructional pro-
gram designed for the novice. The trainee
uses sample files from the system disk and
compares his work to simulated screens
and printouts in the manual.

Support doesn't stop when you buy the
package. As a registered user, you receive
our bi-monthly newsletter which answers
questions, reports upgrades and teaches
new applications of the MAGIC WAND.

It's through a lot of hard work that we
are able to offer you a product that is
"almost perfect," but we aren't about to
stop working until we can say that the
MAGIC WAND is perfect.

Full screen text editing
The MAGIC WAND has probably the most
responsive and easy-to-use editor avail-
able for either a serial or DMA terminal. It
uses only single stroke control keys to
give command and takes advantage of the
special function keys on your terminal
whenever possible. In addition, you can
set up library files with coded sections that
you can merge by section name.

Full text formatting commands
The MAGIC WAND allows you to set the
left, right, top and bottom margins, page
length, indentation, paragraph indenta-
tion, (incuding "hanging" paragraphs),
text left flush, right flush, justified (two
ways), literal or centered, variable line and
pitch settings, variable spacing (including
half lines), bold face, underlining (solid or
broken), conditional hyphenation, sub-
and superscripting. You may change any
of these commands at run-time without
reformatting the file.

Merging with external data files
You may access any external data file,
with either fixed length or sequential
records. The MAGIC WAND converts the
record into variables that you define and
can use like any other variable. Of course,
you may use the data for automatic form
letter generation. But you can also use it
for report generation.

Variables
You may define up to 128 variables with
names of up to seven characters. The cur-
rent value of a variable may be up to 55
characters, and you may print it at any
point in the text without affecting the cur-
rent format. Although the MAGIC WAND
stores the variables as strings, you may
also treat them as integer numbers or for-
mat them with commas and a decimal
point. You may increment or decrement
numeric variables or use them in format-
ting commands.

Conditional commands
You may give any print command based
on a run-time test of a pre-defined condi-
tion. The conditional test uses a straight-
forward IF statement, which allows you to
test any logical condition of a variable.
You may skip over unneeded portions of
the file, select specific records to print,
store more than one document in a single
file, etc.

True proportional printing
The MAGIC WAND supports proportional
print elements on NEC, Diablo and Qume
printers. Other formatting commands,
including justified columns, boldface,
underline, etc., are fully functional while
using proportional loqic,

Available on 8" soft-sectored and 5 1/4" Northstar or Micropolis (hard or soft sectored) diskettes, as well as
ONYX hard disk. Terminals supported include-ADDS, Beehive. Cromemco. Dynabyte, Hazeltine. Heath, Imsai,
Intertec. Lear Siegler. Microterm Act V. Perkin Elmer. Sol VDM1, Sorce, TEC. TEl. Televideo. TRS80 Mod II.
Vector Graphics. plus a variety of video boards.

S\\\o.\\ \)US\\\e.SS Q.\l\i\c.o.\\Ot\S. \\\c..
3220 Louisiana • Suite 205 • Houston, Texas 77006 • 713-528-5158
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SAMPLE of block-text set-up in PENCIL without SHARPENER. SAMEresult, but set up for SHARPENERprocessing.

1. Here's some blocked text, with paragraph numbers
"orphaned" to the left, and (see photo) what it
takes to produce it in ELECTRIC PENCIL without
PENCIL SHARPENER: Non-printing "dot commands" at
the left margin dynamically control printing
format.

2. The' command produces one negative line-feed on
the Diablo printer; the margins are simultaneously
switched (M6 or M11) to produce indented
paragraphs. To make things easy, formatting
commands can be zipped into position, replacing
codes like "outNUM" and "inPAR" that are easier to
remember duri n9 compos; t ion.

1. This is easier to do in SHARPENER.The ~~C causes
SHARPENERto do the necessary readj ust i ng.

2. You'll note that the printed version of the following
is very di fferent from the video version. That's
because SHARPENERhad to be "faked" into ignoring its
own control characters.

3. Other special commands avail ab1e inc1 ude:
a. --0, which produces a backspace for overstrike.
b. ~-B, which sounds the bell.
c. ~·A, causing a temporary printer stop.
d. ·-G togg1 es a superscri pt on and off.
e. --H toggles a subscript on and off.
f. ·-F switches to red ribbon (E for black).

4. Some codes are different on the' NECSpinwriter.

Many kinds of format control are possible with Pencil alone, such as
the "blocked text" (the printed version) produced by inserting format
changers in the text as composed (photo of video). But more is
possible, often more easily, with Pencil Sharpener in the act. Note
the photo and print as handled by Sharpener.

(such as overstriking 0 with / to
produce 0 for clarity, or adding those
little grimplinkies that crop up in
foreign languages). It can't easily do a
negative indentation to place para-
graph numbers in a margin next to
blocked text (see illustration), and it
won't easily pause in mid-document
for a typewheel change and a smooth
resumption.

But Pencil Sharpener can.
What's more, Sharpener can

merge. (Small fanfare, please.)
What's "merge," you ask? Sup-

pose you have a letter that must go to
three dozen people, but all 36 should
really get a personalized letter, mean-
ing you might want to refer to a spouse
by name, a business by name, or a last
order by order number, amount and
date. With Pencil alone, you might
create the letter with replaceable
"variables" in it: SPOUSENAME,
BIZNAME, LASTORDNUM, LAST-
ORD$, and so on, along with the
appropriate space for address and
other "blanks." Then you'd use search-
and-replace to snap the necessary
information into position (Pencil auto-
matically adjusts the spacing) and
print it, customizing one letter at a
time.

Now, by itself, that's a powerful
time-saving capability, but it still
requires you to constantly attend to the
process, doinq one letter at a time, and
so on. Quite soon, you are asking:
"Why can't this be automated?"

Enter MicroDaSys and Pencil
Sharpener, which does just that. You
prepare a master letter, and separately
(using Pencil or other software), a file
of replacements. "Push the button," as
they say in the stores, and Sharpener
will produce merged output - contin-
uously or with built-in pauses for
changing paper.

In a separate (or the same) run,
using a separate (or appended) "mas-
ter document" that's really only an
envelope-printing utility, you can use
the same file of replacements to do
names and addresses. (Sharpener
discards the replacements for which it
cannot find a satisfying variable in the
master.)

Once running (and using continu-
ous forms), Sharpener+Pencil will just
keep plugging away 'til it's done
several days of typing work or made
lint of your best ribbon.
••••••••••••••••••••••••••••••
It's sometimes known
as the "Aren't you ever
satisfied?" syndrome,
[Answer: No.]................ -- _,..

But it's even more flexible.
You can, for example, use auto-

mated search/replace to bury a bell-
sounder in letters with which you'd like
to send one brochure, and two where
you want to insert another (where they
carry different price lists). Quite soon,
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the worker receiving the output will be
responding automatically.

But that's only the beginning.
Once you get used to the way Sharp-
ener "slaves in" Pencil's search-and-
replace capability you can even ar-
range "conditional" search-and-
replace.

Imagine, for example, that you're
the distributor of a line of automatic
garage-door openers, and you also sell
to the general public. Responding to
inquiries, you want to quote retail to
the public, wholesale to prospective
dealers. Can one master letter take
care of both? With Sharpener,' the
answer is a firm yes.

You write the master letter to
contain a price list like this:

Standard motor .CategStMoPrice
Special motor CategSpclPrice
Deluxe motor CategDelxPrice

(Here, the variables are chosen for
clarity of illustration; because these
same combinations of letters might
occur otherwise in the text, these
wouldn't be good ones to use nor-
mally.)

You'd then create, perhaps in
Pencil, a price structure like this:

DealrStMoPrice/$38.00,suggested retail $58.00
DealrSpclPrice/ 42.00 62.00
DealrDelxPrice/ 53.00 73.00
IndivStMoPrice/ $58.00
IndivDelxPrice/ 73.00
IndivSpclPrice/ 62.00

CREATIVE COMPUTING



·/I/I;cruIllET
It's off and running. And delivering

as promised.
What is MicroNET?
It is the personal computing
service of CompuServe,
Incorporated. CompuServe is a
nationwide commercial time
sharing computer network with
large-scale mainframes.
MicroNET allows the personal
computer user access to
CompuServe's large computers,
software and disc storage
during off-peak hours (from
6 PM to 5 AM weekdays, allday
on Saturdays, Sundays and
most holidays).

What do I get?
You can use our powerful
processors with X-Basic,
Fortran, Pascal, Macro-1 0, AID
or APL. You get 128K bytes of
storage free (just access it at
least once a month). Software
includes games-including
networking multi-player games
-personal, business and
educational programs.

In addition, there is the
MicroNET National Bulletin
Board for community affairs,

for sale and wanted notices and
the MicroNET Electronic Mail
System for personal messages
to other MicroNET users. You
can even sell software via
MicroNET.

NEW! MicroQUOTE, a
secu rity information
system for corporate
stocks and public debt.
NEW! MicroNET Soft-
ware Exchange with
dozens of new
programs available for
downloading to your
personal computer at a
specified charge.
NEW! Executive pro-
grams for TRS-80, Apple
II and CP/M systems (so
your machine and ours
can talk to each other
error-free). You can
switch between terminal
and local mode while
on line.

What do I have to have to
use MicroNET?
The standard 300 baud modem.
MicroNET has local phone

service in most major cities (see
below) and a reduced phone
charge in over a hundred others.

What is the cost?
We've saved the best for last.
There is a one-time hook-up
charge of only $9.00! Operating
time-billed in minutes to your
VISA or MasterCharge card-is
only $5.00 an hour.

Want more information?
Good. Write to us at the address
below. We'll send you a full
packet of information about
MicroNET.
CompuServe

Personal Computing Division
Dept.C
5000 Arlington Centre Blvd.
Columbus, Ohio 43220

MicroNET is available via local phone calls
in the following cities: Akron, Atlanta,
Boston, Canton, Chicago, Cincinnati,
Cleveland, Columbus, Dallas, Dayton,
Denver, Detroit, Houston, Indianapolis,
Los Angeles, Louisville, Memphis, West
Caldwell (NJ), New York, Philadelphia,
Pittsburgh, San Francisco, Stamford (CT),
SI. Louis, Toledo, Tucson and
Washington, D.C.

Access to the MicroNET service is avail-
able in 153 other cities for an additional
charge of $4.00 per hour.

" ... but the really impressive stuff is in the back room."
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Sharpening, cont'd ...
Then you block move that material into
every replacement set, at its end. At the
head of each replacement set, accom-
panying the name and address of each
person inquiring, you insert a variable,

Categ/Dealr ... if the inquiry is from a dealer,
or

Categ/lndiv ... if an individual's inquiry.

Sharpener commands Pencil to
look at the first "Categ" variable, and
change CategStMoPrice into either
DealrStMciPrice or IndivStMoPrice.
Continuing, then, through the list of
variables and replacements, it finds
either DealrStMoPrice or IndivStMo-
Price, but not both. If the inquiry is
from a prospective dealer, upon
encountering DealrStMoPrice it makes
the substitution using DealrStMo-
Price/$38.00 (etc.). Upon/reaching the
replacement file entry IndivStMo-
Price/58.00, Sharpener is unable to
find the required variable, and discards
the unwanted replacement.

Alternately, if the Categ/lndiv
entry is encountered first, changing
CategStMoPrice into IndivStMoPrice,
Sharpener fails to locate DealrStMo
Price but finds IndivStMoPrice, and
only the appropriate substitution
occurs.

To recap, the master letter variable
CategStMoPrice goes through an
automatic

Categ/Dealer or Categ/lndiv

search-replace (only one is entered) to
become the new variable

DealrStMoPrice or IndivStMoPrice

which subsequently goes through a
further automatic

DealrStMoPrice/$38.00 ... or
IndivStMoPrice/$58.00

replacement (only one succeeds) to
yield a final letter containing

Standard Motor $38.00, suggested
retail $58.00
or
Standard motor $58.00

Imagination suggests
unlimited variations.
Of course, the other double-searched
variables are similiarly revised.

These (and similar) uses of
Sharpener's automatic merging, with
the other options like subscripts,
superscripts and printer strikeover,
open the door to multiplication of
operator effort. Suddenly, one unit of
input labor becomes not one unit of
output reward, but 5 or 35 or 350.

Imagination suggests unlimited
variations. You can dun club members
for the specific amount of past dues, or

tailor requests for charitable donations
so they remind a giver (with thanks) of
his past generosity by exact amount (a
thoughtful and welcome document as
tax time approaches), maybe even
referring to the specific use made of
the donation. Or include specific
neighborhood references in a letter
asking voter support for street im-

NAME/John Stuppy
Iname/John
TITLE/President
F IRM/MicroDaSys
ADDRESS/PO Box 36051
CITYSTLIP/Los Angeles CA 90036
your product/PENCIL SHARPENER

NAME/Dale Hartl ieb
Iname/Mr. Hartl ieb
TITLE/President
FIRM/Hartl ieb Enterprises
ADDRESS/30 Beech Street
CITYSTZIP/Gowanda NY

NAME/Michael Shrayer
Iname/Mr. Shrayer
TITLE/
FIRM/Michael Shrayer Software
ADDRESS/1253 Vista Superba Drive
CITYSTZIP/Glendale CA 91025
your product/THE ELECTRIC PENCIL II

provement bonds. I'm tempted to
suggest a contest for the most imag-
inative use.

Fortunately, the file of data to be
merged into your master letter need
not be created in Pencll, though that's
handy for many applications. Instead,
it can be assembled even more quickly
with the help of a Basic utility program.

NAME, TITLE
FIRM
ADDRESS
CITYSTZIP

February 1, 1980

Dear Iname:

I've been using your product for some time
now, and have had excellent results.

Sincerely,

February I, 1980
John Stuppy, President
Hi croDaSys
PO Box 36051
Los Angeles CA 90036

Dear John:

I've been using PENCIL SHARPENERfor some
time now, and have had excellent results.

Sincerely.

February I, 1980
Dale Hartl ieb, President
Hartl ieb Enterprises
30 Beech Street
Gowanda NY

Dear Mr. Hartlieb:

I've been us t n9 your product for some time
now, and have had excellent results.

Sincerely,

February I, 1980
Michae 1 Shrayer,
Michael Shrayer Software
1253 Vista Superba Drive
Glendale CA 91025

Dear Mr. Shrayer:

I've been using THE ELECTRIC PENCIL II for
some time now, and have had excellent
results.

Sincerely.

A letter with replaceable variables and a file of satisfying replacement
information produces "merged output." Note that specific names replaced
"your product" in the letter except in the case of the Hartlieb letter where,
there being no satisfying replacement in the data file, no substitution
occurred. Similarly, in the case of the Shrayer letter, there being only a
space entered in the replacement file for TITLE, the word TITLE was
deleted from the master letter and the empty space substituted. Thus,
"survivable" variables may be included and sometimes replaced, and
"non-survivable" variables can be removed even though there's no
satisfying replacement information for them.
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Sharpening, cont'd . LAST ORDER: 1/21/76
into "We hope you were pleased with

Basic can either query an operator for our service four yearsago in January."
insertion data, or rummage through an I Assembling such a file in Basic is
existing diskfile and pull out names, relatively easy, as long as Sharpener
addresses and the like, even condi- sees the necessary command charac-
tionally. (You might solicit only donors ters. The listing reproduced here
who last gave more than 11 months shows a core file sector assembly
ago, for example, ignoring the vast subroutine that puts them in. This
numbers who gave more recently.) subroutine is part of a longer operator-
And with some programming time, the querying program that's too long to
Basic program can even reconvert reproduce here but is available other-
information like wise. (See box.)

..

Note: Before arrival at this subroutine, the following have been
established: L$=carriage return (CHR$(13)); N$=nul(CHR$(Oj); TV=Total
Variables in group; AL$ is the 128-byte fielding of file 1; <> is operator
signal to terminate entry of replacement information; R$(T) is the current
variable/replacement being accepted (T is a loop-control variable); A$ is
the 128-byte sector being assembled. The Basic variant is Microsoft Disk
Basic version 4.51 or 5.0.

8(D) 'SLBR&XXlassembles (:OIIIPlete sectors for storage.
8005 IF RSCT)="O" lIEN RSO) •.••• :6OTO8030' If end-signal given, slbstitute ere-ct-ftte nuls.
8010 RSCT)=VS(T)+"' ••.•••U)tLS' Otherwise, asseMble variable nMe, slash, reoteceeent , & carriage return.
8020 If t=TV+1 THEN RSO)=lS:PRDT' If this is last variable for a replacetleOt grOl.4), add another return.
8030 IF LBI(ASHI..BUIS(J»<=128 11IENAS=A$tttSCT>:IIETtJIrf' If new part fits current sector, add it & return for IIOre.
8050 LO =: LSHlStt»-(128-1...B1(AS))' But if the new string woo't fit, COIIIPUte what will be" left over.
8060 AS = AS + UmCIISCJ),(12B-t.B1<AS)))' Add what will fit to cceotete a 128 byte sector for storage.
8070 LSET Al.S=AS:PUf 12, LOf(2)+1' Store it on disk as ALS (previously fielded.)
8080 AS=aIQlTSCRSCTl,lO):LO=O' Then start a new sector ·with what was left over.
8090 REl1III
8999 '

Further notes: Pencil's search-&-replace function takes vauaore ana
replacement with slash between: Variable/Replacement. This subroutine
places a carriage return at the end as required by Pencil Sharpener; it
functions as the operator's press of carriage return would, activating the
search-replace function built into Pencil. Two carriage returns (see line
8020) signal, "print now" (all variables have been replaced) to Sharpener.

If you're suffering from creeping
satisfactus expiratus, PenciI Sharp-
ener may be just the prescription. 0

The software referred to in this
article is available from the follow-
ing sources:
The Electric Pencil: $150+
(price depehds on version)
Michael Shrayer Software
1253 Vista Superba Drive
Glendale, CA 91205

The Pencil Sharpener: $195
(requires Electric Pencil)
MicroDaSys
PO Box 36051
Los Angeles, CA 90036
Microsoft Disk Basic: $300
and CP/M: about $150
Lifeboat Associates
2248 Broadway
New York, NY 10024
Replacement Taker: $23
(Listing only, $5)
(requires Microsoft Basic
and CP/M)

Dick Lutz
c/o 6937 Meade Street
Pittsburgh, PA 15208

TERMINALS
FROM TRANSNET

PURCHASE FULL OWNERSHIP AND LEASE PLANS
PURCIIASE PERMONTH

. OESCRIPTION PRICE 12 MOS. 24 MOS. 36 MOS.

LA36 DECwriter II .......... $1,695 $162 $ 90 $ 61
LA34 DECwriter IV .•....... 1,295 124 69 47
LA120 DECwrit~r III KSR .... 2,295 220 122 83
VT100 CRT DECscope ...... 1,895 182 101 68
VT132 CRT DECscol!e ...... 2,295 220 122 83
DT8011DATAMEDIA CRT .•.. 1,895 182 101 68
TI745 Portable Terminal .... 1,595 153 85 57
Tl765 Bubble Memory Terminal 2,795 268 149 101
Tl810 RO Printer .......... 1,895 182 101 68
TI820 KSR Printer ......... 2,195 210 117 79
Tl825 KSR Printer ......... 1,695 162 90 61
ADM3A CRT terminal ...•.. 875 84 47 32
QUME LeHer Quality KSR ... 3,195 306 170 115
QUME LeHer Quail!! RO .... 2,795 268 149 101
HAZELTINE 1410 CRT ....... 875 84 47 32
HAZELTINE1500 CRT ....... 1,195 115 64 43
HAZELTINE 1552 CRT ....... 1,295 124 69 41
DataProducts 2230 Printer .. 7,900 757 421 284
DATAMATEMini Floppy ..... 1,750 168 93 63

FULL OWNERSHIP AFTER i2 OR 24 MONTHS
10"10 PURCHASE OPTION AFTER 36 MONTHS"

The

AJA INTEGRATED BUSINESS .PACKAGE FOR YOUR COMPUTER

ONLY $2 9 9
YOU CAN PAY A LOT MORE BUT WE DON'T THINK YOU WILL
GET MUCH MORE THAN THIS:

ACCOUNTS RECEIVABLE
ACCOUNTS PAYABLE
GENERAL LEDGER
PAYROLL
INVENTORY WI.TH SALES ANALYSIS
LETTER WRITER
BUSINESS STATISTICS

THIS SYSTEM HAS BEEN FIELD TESTED AND IS IN USE
TODAY. THIS BASIC SYSTEM WILL SATISFY YOUR NEED
FOR BUSINESS PROCESSING ON YOUR MICRO. ALL SYSTEMS
ARE PROVIDED WITH SOURCE CODE LOADED ON DISKETTE WITH
OPERATING INSTRUCTIONS AND ARE READY TO RUN. THESE
ARE FULL BLOWN SYSTEMS AND ARE FULLY SUPPORTED BY
OUR FULL TIME PROGRAMMING STAFF.

ORDER BY PHONE OR CALL OUR STORE FOR AN APPOINTMENT
FOR DEMONSTRATION OF ANY OF THESE SYSTEMS. BANKAHERICARD
AND MASTERCHARGE WELCOME. STORE HOURS 11-7 DAILY.

SEND FOR OUR FREE SOFTWARE CATALOG. CALL US CONCERNING
YOUR EQUIPMENT NEEDS WE CAN BEAT MOST STORES PRICES ON
EQUIPMENT BECAUSE WE DISCOUNT. CALL US FOR A QUOTE.

TRS-80 USERS
HAVE YOU SEEN OUR NEW WORDP II PACKAGE THAT INCORPORATES
A COMPLETE MAILING LIST CONCEPT WITH YOUR WORD PROCESSING
NEEDS. SEND FOR OUR CATALOG. NOTE: UPGRADES AVAILABLE
FOR PERSONS ALREADY USING OUR WORDP II SYSTEM •

SOFTWARE )
ELECTRONIC GAMES. TOYS. SCI·FI • HOBBIES· MICROCOMPUTER SOFTWARE

CIRCLE 104 ON READER SERVICE CARD

ACCESSORIES AND PERIPHERAL EQUIPMENT
ACOUSTIC COUPLERS. MODEMS. THERMAL PAPER

RIBBONS. INTERFACE MODULES. FLOPPY DISK UNITS
PROMPT DELIVERY. EFFICIENT_ S!:RVICE ._. lX ~NETCORPORATlOl'v'

1945 ROUTE 22, UNION, N.J. 07083
201-688-7800
TWX -, 0 9"0 -,-lll'
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I have come across many prob-
lems that were designed to maintain
mailing lists, but none aseasyto use as
Mailroom Plus from The Peripheral
People. In addition, Mailroom Plus,
which was originally written for the
National Rifle Association, has some
features that greatly enhance its utility.

MRPLUS is written in Basic and
requires at least 32K of RAM and one
disk drive. All lists are maintained on
the disk, but file manipulation takes
place in memory which is a much faster
method of operation. Similar programs
use random access disk files but this
takes time. The difference is particu-

. larly noticeable when sorting lists.

Application

MRPLUS is set up to accept Name,
Address, Telephone number, Info and
Category. Info can be anything that
you'd like to add to the file and
Category can be a membership num-
ber, Ham call sign, equipment bought
or sold, or anything else you would like
to use for identification.

On entry to MRPLUS the following
Menu is displayed:

1. Create new list
2. Add to list
3. Edit list
4. Search & display
5. Search & print
6. Sort

10. Safe on disk
11. Input from disk

The documentation is quite well
done and a sarnpte name list is
provided to give you some practice in
using MRPLUS. The manual takes you
briefly through the various options that
are available and you quickly become
used to the method of operation.
Prompt messages in all of the right

Rod Hallen, PO Box 73, Tombstone. AZ 85638.

line. If you are a computer store owner
and want to keep track of the equip-
ment your customers have purchased,
you might enter the following for one
of your customers:

Category? .12345.L2.32KDISK2.

This would be serial number, Level II,
32K RAM and two disk drives. Using
Search & Display you could come up
with a list of all of your customers who
have disks, Level II or any other
information you enter here.

Maintaining a club list would work
in the same way. If Category contained
membership class, number, interests,
etc., you could search for any desired
group within the club. Businessmen
could keep track of backorders,
customer interest, or any otherdesired
category.

5. Search & Print - works the
same as 4 except that the output goes
to the printer instead of the video
screen. In addition, you may output the
entire record or just the information
required to print address labels. These
can be selected as one or four labels
across. If you want to print the entire
file instead of just selected parts, a
separate program called "AUTO-
PRINT" will do that for you.

6. Sort - Choose Name, ZIP, or
Category and this will sort a file in
alpha-numerical order. Since the sort
takes place in memory, it is quite fast.
Much faster than a disk sort using
random access disk files. After the sort
is finished, you are given the option of
eliminating duplicates from the list.
Record numbers of duplicate records
are displayed and you can erase the
appropriate one. Once the file has
been sorted you can use option 5 to
print, or option 10 to save on disk.

10. Save on disk - A file in
memory can be saved on disk at any
time and each file has a name. If you
bring in a file from.the disk, make some
additions or changes, and then save to
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places help to keep things straight.
The manual then describes each

of the following options in great detail.
1. Create new list - asks for a

name for this list and then prompts
with Name, Street, City, etc. and waits
for an entry for each. Names are
entered and stored in reverse order,
i.e., Smith John but they are displayed
and printed in the normal way (John
Smith). You can null any entry with the
Enter key. After each record is entered
it is displayed and you are asked if it is
correct. You can then make correc-
tions or go on to the next record.
Entering END for the name will
terminate the list. .

The fields (name, street, city, etc.)
are not limited to size as long as the
length of the entire record does not
exceed 255 characters. This means
that long entries will not have to be
unnecessarily abbreviated and should
be adequate for most situations.

2. Add to list - This selection
allows you to add more records to an
existing list. They are added to the end
of the file and can then be integrated
using the Sort feature.

3. Edit list - If it is necessary to go
back into a list to review it or make
corrections, this selection is made.
You step through a record with the
enter key until the line requiring
correction is reached. That line is then
retyped.

4. Search & Display - This is one
of the outstanding features of
MRPLUS. It will search and display any
record which contains a stated string.
If you give "John" as the search string,
every record that contains the word
John will be displayed one at a time
under your control. If the search string
was given as CA 92, then all California
entries with ZI Ps starti ng with 92 would
be displayed.

The power of this feature really
shines when you have entered perti-
nent information into the Category



Mailroom, cont'd ...
the disk with the same file name, the
new file will replace the old one. If the
old file was called "NAMES" and you
name the new file "NAMES1," then
both files will be on the disk. The
capacity of the disk is the only
limitation to the numbers of files you
can save.

11. Input from disk - Brings a file
in from the disk for adding, changing,
or printing.

In connection with memory and
disk capacity, the following informa-
tion is given: you can get a 150 to 300
name file into memory depending
upon how long each record is. In order
to protect you from losing a:file due to
an OUT OF STRING SPACE error,
MRPLUS starts to display the amount
of memory ieft after you have exceed-
ed 150 records in a file. If a file is
getting too big, you can break it down
into one or more parts and save each
part as a separate file on the disk. You
can also merge two smaller files into
one Ia:rger one.

The manual recommends keeping
MRPLUS on one disk and the name
and address files on a separate disk. It
also recommends that you record each
file twice for backup protection. In
connection with this, information is

given on doublesiding your disks. This
will double your recording capacity. I
am using the Wangco 82 disk drive
which will read either side of a disk
without modifying the disk. (I have
heard that Wangco is going out of the
disk drive business and that the Model
82 can be purchased at a very reason-
able price.)

. You can also increasethe capacity
of your data disks byerasing Basic,
BACKUP, FORMAT and any other
unnecessary programs. This can be
done using the Radio Shack Master
Password which is provided.

Conclusion

I §uess I've made it clear that I'm:
sold on Mailroom Plus. It is available
from The Peripheral People at P.O.
Box 524, Mercer Island, WA 98040 for
$30 postage paid. It is supplied on
cassette for transfer to your diskette or
they will record it on a customer
provided disk.

Mailroom Plus makes creating,
maintaining and printing mailing lists a
very simple chore whether it is a:
personal list or a group of business or
membership lists. I have been using
another mailing list program for some
time but I am now converting all of my
files to Mailroom Plus. 0

P.O. Box 524-CC

The "DATADOBBER"
DUPLICATES ANY

PROGRAM TAPE TRS-80
Yes, even those in machine language! Feed your cassette into the "Data Dubber" and
get out exact replicas of the TRS·80 (SAVE data pulses. Obtain perfect CLOAD' seven
from tapes with hum. distortion, or minor dropouts ... and without constantly adjusting
the volume. Connect a second cassette to the "Data Dubber" and make perfect
reproductions, just as if the data had come from the TRS·80,

The "Dubber" works with Levell or II and costs only$49.95pdstage paid, Start your
own software business. Pays for itself in time saved and reduced tape cost. Order the
"Data Dubber' today! If you are not completely satisfied with its performance simply
return it for full refund.

THE PERIPHERAL PEOPLE PO Box 524. Mercer Island. WA 98040
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Omikron .....·."
into a powerful busin

•STANDARD DRIVES 8" Drives give you 5
times the speed and 3 times the storage of your
mini drives! Our system provides a standard
Shugart interface so you can use either your
8" drives or ours.

SOFTWARE CP/M* is the most popular oper-
ating system for microcomputers. But many
high- level languages and advanced business
programs cannot run with the special CP/M*
designed exclusively for the TRS·80~ The
Ornikron MAPPER with standard CP/M*
allows you to expand your software capability
to go beyond the few available TRS·80 com-
patible packages. TRS·80* with Mapper out-
performs systems costing $1000 or more.
The MAPPER I and
MAPPER II are plug-in
modules.

TRS-SO·
system.

They don't require any circuit changes, are
easy to install, and they don't interfere with the
normal operation of your TRS-80~ All your
original software will still run properly. Omikron
products require a minimum of 16K memory
and the TRS·80* Expansion Interface.

* * *
MAPPER I is a memory management unit
which adapts your TRS·80* to run standard
CP/M~ The user can choose either CP/M* or
TRS·80* DOS through keyboard control. The
package includes CP/M* software on 5" disk-
ette and documentation. Specify memory size
when ordering. $199.

Call for detciils on OmikronSS TRS-80·

MAPPER II is a disk adapter module which
enables the TRS·80* to run both 5" and 8"
drives. It will interface to the MAPPER I for
CP/M* operation, or can be used alone with
our modified TRS·80* DOS software. Files can
be transferred between the different size drives.
Specify cable requirements when ordering.
$99, plus $10 per cable connector.
SYSTEMS-Omikron's complete systems fea-
ture Shugart 8" drives mounted in a dual
drive cabinet with heavy duty power supply,
MAPPERS I and II, cable and CP/M* software.
Dual drives-$1795; Single drive $1195.
WARRANTY-6 months parts and labor. Satis-
faction guaranteed. Dealer inquiries invited.

'CP/M is a TM of Digital
Research. TRS·80 is

a TM of Tandy
Corporation.



Three
Mile

Island
I am sure by now nearly everyone

has heard aout what happened at the
Three Mile Island nuclear power
plant. I am especially familiar with
the details of what transpired. I have
beenat TMI nearly full time since the
accident, helping on the recovery
effort.

After many weeks away from my
family, home, friends and my Apple,
I arrived home recently to discover a
copy of MUSE NEWS, a publicity
blurb from the MUSE Company,
among my giant pile of unopened
mail. Right across the top was a
stylized drawing of the place from
which I had just returned, and the
frequently heard question, "Could it
havebeen 'prevented?"

It was an announcement for a new
program from MUSE for the Apple-II.
The program was described as a
realistic simulation of a pressurized
nuclear reactor. This got me excited,
because this was one of the ideas on
my "later list." You know what I
mean; program ideas to work on
"later" when you have the time to do, .. .
it. Somehow, "later" IS a long time In
arriving. Oh, well ...

Needless to say, I placed an order
for the program. I was really sur-
prised at the size of the package
when it arrived. It was big enough to
hold 10 copies of the Apple DOS
manual. When I opened the box, the
surprise gave way to admiration.
Inside was a diskette, a 36 page
instruction booklet, and hundreds of
foam excelsior "peanuts." MUSE
Company, I am impressed by your
care in seeing that the disk arrived
undamaged.

The program is truly massive in
size. It needs a full 48K system, and
uses practically all the available
memory. It is written in Integer
Basic. A ticking clock is provided,
and the simulation proceeds at one
minute intervals of sim-time, which
occur in about 4 seconds of real
time.

When you run the program, you
become the operator at the controls
of a nuclear power plant. The object
is to run the plant in a safe and
profitable manner. Naturally, there

Victor R. Fricke, 325 Ramapo Valley Road,
Mahwah, NJ 07430

are hindrances and aids to this
objective.

One thing that makes it difficult
is that the demand for electrlclty
varies over a wide range on a daily
cycle. This forces you to change the
operational status of equipment and
to open and close valves. You also
have to change the temperature of
the reactor core by moving control
rods.

Another problem is that equip-
ment fails frequently. Consequently,
you haveto change equipment st~tus
to deal with this, too. Valves fall as
is; that is, a valve cannot be close~ if
it fails when it is open, and vice
versa.

Another hindrance to successful
operation is that the gnomes in
Washington at the Nuclear Regu.la-
tory Commission are continually
issuing safety bulletins. These bul-
letins tell you that their computer
simulations indicate your gauges
may be faulty and request you
submit them for inspection. If you
comply, the gauges are unavailable
for a length of time, and you have to
"fly it blind."

The aids you have in operating
the plant are excellent. They include
four graphical views pf portions of
the plant, an instrument panel, a
financial summary and an equipment
status and failure log.

3~

Victor Fricke
The animation in each of the four

graphic views of the plant is excel-
lent. An open valve is represented by
a green square, closed is red and out
of service is black. Similarly for
pumps, a red rectangle represents an
idle pump, and green means running.
This is the same color convention
used on status panels in a real power
plant. .

When fluid is flowing in pipe_s,
they are shown inappropriate colors:
blue for cooling water, yellow for
steam, pink for radioactive gas, etc.
When there is no flow in the pipe, it
changes to grey. .

The way you start or stop a piece
of equipment is to first call up the
graphic display in which it is shown.
Then, for example, if you want to
close a valve, you .presscntl-v, and a
display of valve ID tags is shown
beneath each valve. Just press the
letter which identifies the appro-
priate valve, and it will flip from open
to closed. A similar routine is used
for other equipment; cntl-t for tur-
bines, cntl-f for filters, etc.

Another aid is the instrument
panel. On it are ten instruments
which show the operating para-
meters of the plant, arid several
annunciators which warn of trouble.

The equipment status and failure
log shows the operational status of
each pump, valve, turbine and filter
in the plant, and a prediction of when
it will fail. Also, for equipment which
is out for repairs, it shows when it
will become available again.

The finanCial summary shows the
electric output of the plant, the
electric demand, and the profits and
operating costs up to the present. If
the profits become sufficiently nega-

CREATIVE COMPUTING



Island, cont'd ...

tive, you are allowed to petition the
Public Utilities Commission for a
rate increase. If the losses are too
great, your operating license is
terminated for fiscal irresponsibility.
When you petition for a rate increase,
it is only granted 5% of the time.

As a simulation, Three Mile
Island is excellent. As a game it is
fascinating to me. Of course, what
interests a nuclear engineer may not
interest everybody. I am disturbed,
however, by the model of plant
systems chosen by the author. This
game will probably leave a very false
impression that it is a touchy thing to
be able to operate a nuclear power
plant safely.

For example, when experiment-
ing with the program, I found that if
the pressure inside containment
rises to the point where the contain-
ment is automatically sealed, then it
becomes impossible to prevent a
meltdown. When the program iso-
lates the containment, it does so by
closing all the valves. In practice,
some of the valves remain open in a
real plant. The steam and feedwater
flow is not interrupted, because then
there is no way to use the steam
generator to remove the heat from
the reactor.

Another example of departure
from reality: the containment iso-
lation in the game occurs at 5000
pounds per square inch pressure. In
a real plant it occurs at 3 or 4 psi.
There is no way the pressure could
ever rise to such a high level. The
highest pressure expected in a
postulated accident is only 40 to 70
psi, depending on containment vol-
ume.

Indeed, the laws of thermodyna-
mics are not followed in this game,
since the 5000 psi cloud of steam is
supposed to come from the 2400 psi
pressurizer when its relief valve
opens.

The game also gives the impres-
sion that there is only one emergency
core cooling system, when in an
actual plant there are usually at least
three separate systems.

However, those criticisms do not
detract from Three Mile Island as a
game. As such, it is fascinating and
fun to play. Indeed, if reality were
modeled, it would be very boring. In
routine operaton of nuclear power
plants absolutely, nothing changes
for weeks on end; a computer
gamester would soon tire of it and
return to Startrek or Hunt The
Wumpus. 0
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SUPER- TEXT™
The Professional Word Processor

for Apple II and Apple II Plus
FAST EDITING
Super-Text was designed by a pro-
fessional writer for simple, efficient
operation. Super-Text's advanced
features actually make it easier
to operate, allowing you to con-
centrate on writing rather than
remembering complicated key
sequences.
FLOATING POINT CALCULATOR
A built in 15 digit calculator performs
on-screen calculations, column totals
and verifies numeric data in statis-
tical documents.

STANDARD FEATURES
• single key cursor control
• automatic word overflow
• character, word and line insertion
• forward· and backward scrolling
• automatic on screen tabbing
• multiple text windows
• block copy, save and delete
• global (multi-file) search and

replace
• on screen math and column totals
• line centering
• superscripting and subscripting
• two color printing
• underscoring and boldface
• user defined special functions
• displays UPPER and lower case on

the screen with Dan Paymar's
Lower Case Adapter
REQUIRES 48K $99.95

EXCLUSIVE AUTOLINK
Easily link an unlimited number of
on-line files on one disk or from disk
to disk. Autollnk allows you to search
or print all on-line files.

THREE MILE ISLANDTM (48k) $39.95 - Is the technology of a nuclear
reactor too complex to handle? Now you have the opportunity to de-
cide for yourself, with THREE MILE ISLAND, a realistic simulation of
a pressurized nuclear reactor.

THE LEADER IN QUALITY SOFTWARE
330 N. Charles Street Baltimore, MD 21201 . (301) 659-7212
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IMAGINE •.••193 GAMES
FOR YOUR CP/M SYSTEM
THE BEST ACTION, STRATEGY AND FANTASY GAME

Original Adventure (CS-9004)One of the most
innovative and challenging game simulations
available for your CP/M system. As you
search underground caverns for hidden trea-
sures you'll have to cope with a giant clam,
nasty Iitlle dwarves and other perils. If you
wish you can even speak to the characters in
French! (48K)$24.95. 8" disk'
Adventureland and Pirate Adventure (CS-9003)
In these suspence filled Adventures you'll
encounter wild animals, magical beings and
the pirate himself. Challenge your courage and
ingenuity ...$24.95. 8" disk
Basic Games Library ($24.95 each) Volume
One (CS-9001) includes 51 action and strategy
games from the first half of the celebrated
Basic Computer Games Book. Volume Two
(CS-9002) includes 51 delightful and diverting
games' from the second half of the book.
Volume Three.(CS-9005)offers 50 programs for
the games freaks from the sequel More Basic
Computer Games. Volume Four (CS-9006)
brings you hours of diversion with 38
programs from the latter half of the sequel.

All .basic games disks require 48K and
Microsoft Basic.

Creative Computing Software should be stocked by your' local computer store. If your
favorite retailer does not have the software you need have him call our retail marketing
department. Or you can order directly from Creative Computing, at (800) 631-8112, with
your Bankcard number. In NJ (201) 540-0445. Our Mail Order address is PO Box 789-M,
Morristown, NJ 07960. .

39
For a FREESensational Software Catalog of over 400 programs for

eight popular systems circle reader servtce #300.



Creative Computing reviews five software packages

TinyC
Microsoft Basic 5.0
Research Machines ZOOAlgol
Structural Analysis SP80 Macros
Digital Research CP/M 2.0andM~/M

Steve North

TinyC
So, we hereby present a set of

capsul review of some neat software
we've had a chance to try recently.

The C language was designed and
implemented several years back by
Dennis Ritchie on a PDP-11 in
conjunction with the much admired
UNIX operating system. (UNIX itself
has inspired several microcomputer-
based operating systems, which we
will try to review in the future.) C is a
very powerful language which gives
the user enough simple building
blocks to construct tunctlons to do
nearly anything within reason. C
avoids including all the intrinsics
anyone could possibly need and so
does not share the overwhelming
complexity of some languages(not-
ably PL/I) but still retains the
structured "flavor" of languages in
the Algol-Pascal-PLlI family. (That's
a family?) C is not as widely available
as other structured languages, but it
has brevity and sophistication (major
portions of UNIX are written in C) so
those who know it usually love it. (Or
at least are moderately satisfied with
it. Not true of many other program-
ming languages.)

Tiny C, as you would expect, is a
stripped down version of C. Roughly,
Tiny C is to C as Tiny Basic is to
Basic-it retains most of the style of
C without .lmplementtnq the ad-
vanced features. Tiny C computes
with integers and characters which
may be scalars or one-dimensional
vectors. The statements in Tiny C
are:

if(expression) statement
if(expression) statement I else

statement 2
while (expression) statement
return (expression)
break

A statement can consist of a

simple statement (like an assignment
such as x = x + 1) or a block, which is
a group of statements enclosed by
brackets. Some feel this is a more
natural and understandable approach
. to specifying a block structure than
using special BEGIN and END key-
words as in Algol and Pascal. C does
not have subprograms per se, but
does everything with functions. Your
programs will thus consist of a set of
functions, and the system further
has built -in functions and supports
your own user-written library as well.
Functions may be written in Tiny C
or machine language.

The standard library which comes
with Tiny C includes functions for
character string and integer 1/0
(there are no 1/0 statements in C so
these are machine language func-
tions), disk file 1/0, conversions for
strings and numbers, moving one
string to another (necessary because
strings are vectors and there are no
intrinsics to handle vectors), test if a
character is waiting at the console
and so on. These functions generally
give you what you need to get started
and you can then build your own Tiny
C or machine language functions to
do more complex things.

The Tiny C manual is except-
ionally well put together. It includes
many helpful examples and explains
the language in a way that can be
understood by both experienced
computer programmers and novices.
The manual also documents the
interpreter itself with a source listing
in both 8080 and PDP-11 assembly
language and explanatory text. Since
Tiny C is an interpreter and not an
entire operating system, a separate
loader and Program Preparation SY$-
tem (for writing and debugging Tiriy
C programs) is also part of the
package.

Over the past few months we have
collected several interesting CP/M
programming languages and other
tools for review. In general the
quality of system software for micro-
computers which has come out in the
last year is clearly improving and
often rivaling what is available on
minis and larger computers.

The one negative trend we noted
-perhaps it's more of a chronic
problem-is that software imple-
mentors feel free to bend standards
and sometimes leave out major
portions of a language just to make
life easier for themselves. For' ex-
ample, a C compiler without real
values IS not a C compiler. True,
there are many things one can do
without real values but on the other
hand, the original C language had
real values there are existing pro-
grams that use them, and they are
often necessary for writing some
kinds of applications. Maybe the
implementor of the particular com-
piler thought a floating point pack-
age would use too much memory or
maybe he didn't want to take a week
or more to write them, but that does
not justify calling the end result an
actual C compiler but on "C minus
reals and a few other things I didn't
have time to do." Not to rake anyone
in particular over the coals, but in too
many cases language implementors
stopped when they were 90% done,
thinking they had finished or at least
that the rest of the world might buy
it. In the future we expect that the
quality of microcomputer based sys-
tem software will equal that of larger
computer versions in almost every
respect. (This is a very safe pre-
diction to make, since it will eventu-
ally be very hard to tell micro-
processors apart from big machines
based on instruction sets).
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The easiest, least expensive way to generate
spectacular multi-color graphics, sharp two-color alphanumerics:
Your computer, a color tv set and the Percom Electric Crayon TM.

Add the Electric Crayon'" to your
system and your keyboard be-
comes a palette, the tv screen
your medium.

You dab and stroke using one-
key commands to create dazzling
full-color drawings, eye-catching
charts and diagrams.
jOr you run any of innumerable

programs. Your own BASIC lan-
guage programs that generate
dynamic pyrotechnic images,
laugh-provoking animations.

From a combined alphanu-
merics-semigraphics mode to a
high resolution 256- by 192-
element full graphics mode, the
mic roprocessor -controlled Electric
Crayort'" is capable of generating
10 distinctly different display
modes.

Colors are brilliant and true, and
up to eight are available depend-
ing on the mode.

As shipped, the Electric
Crayorr'" interfaces a TRS-80*
computer. It may be easily

[LlEflllllM I
PERCOM DATA COMPANY. INC.
211 N. KIRBY GARLAND. TEXAS 75042

(214) 272·3421

MARCH 1980

adapted for interfacing to any
computer or to an ordinary parallel
ASC II keyboard.

But that's not all
The Electric Crayon is not just a
color graphics generator/control-
ler.

It is also a complete self-
contained control computer. With
built-in provision for 1K-byte of
on-board program RAM, an
EPROM chip for extending EGOSTM,
its on-board ROM graphics OS,
and a dual bidirectional eight-bit
port - over and above the com-
puter/keyboard port - for
peripherals. The applications are
endless.
Shipped with EGOSTM, 1K-byte of
display memory and a com-
prehensive user's manual that in-
cludes an assembly language list-
ing of EGOSTM and listings of
BASIC demo programs, the Elec-
tric Crayon ™ costs only $249.95.

Options include:
• LEVEL II BASIC color
graphics programs on
minidiskette: $17.95.
• A 34-conductor ribbon
cable to interconnect the Elec-
tric Crayon ™ to a TRS-80*:
$24.95.
• RAM chips for adding re-
fresh memory for higher den-
sity graphics modes: $29.95
perK-byte.
• Electric Crayon™
Sketchpad, a sketching grid
of proportioned picture ele-
ments (pixels) in a tv aspect
ratio. For 128 x 192 or 256 'x
192 graphics modes. 11-inch
by 17-inch, 25-sheet pads:
$3.95 per pad.

SYSTEM REQUIREMENTS: the video cir-
cuitry of the Electric Crayon™ provides di-
rect drive input to a video monitor or mod-
ified tv set. An internal up-modulator for rf
antenna input may be constructed by add-
ing inexpensive components to the existing
video circuitry.
Prices and specifications subject to change without notice.

™ = trademark of Percom Data Company. Inc.
• = trademark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company.

Get into computer color graphics the easy, low-cost way with a Per-
com Electric Crayon TM.Available at Percom dealers nationwide. Call
toll-free, 1-800-527-1592, for the address of your nearest dealer,
or to order direct if there is no Percom dealer in your area.
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Five Packages, cont'd ..
The Program Preparation System

(PPS) is itself written in Tiny C and is
a line oriented editor similar in some
ways to the CP/M editor (said to be
inspired by D~C's TECO). The PPS
editor commands allowyeu to look
at portions of the program, insert and
delete lines and so on, using a
"curent line" pointer which gets
move to and fro. Initially the PPS
seemed a little awkward to use and
not especially fast since it is written
in Tiny C which has to be interpreted
and is not a speed demon. Perhaps
with some practice you might like it.
As an alternative you can edit
programs using the standard system
text editor or screen editor, and then
convert the program files (to remove
embedded linefeeds (AND RUN
THEMWITH Tiny C.

Big computer C fanatics will
probably be a bit disappointed
because Tiny does not preserve all
the power, flexibility and brevity of
C. However, this also makes it a
somewhat better language for learn-
ing (its best application) since one
does not need to get bogged down in
confusing extras and details to write
simple programs that work. Once
someone has mastered Tiny C he will
be much better equipped to tackle
full C or another advanced structured
language. A TRS-80 cassette version
and several other non-CP/M versions
are available, and if you own a
TRS-SOwith no disk, this may be one
of the only ways of trying anything
besides Basic on your computer. The
value of CP/M-Tiny C strictly as a
programming tool is questionable
since the days of tiny languages are
disappearing. However, Tiny C As-
sociates are presently handling a
full blown memory-eating 8080 C
compiler for $100. This, and several
other high-powered structured lang-
uage compilers, will be the subject of
a future review.

Microsoft Basic Version 5.0
It could be said that Microsoft

Basic is bigger and better than ever.
"Bigger" is especially true since the
interpreter and operating system now
reside in 28K of memory, soa 48K
system is needed to do any serious
work. Version 5.0 is also not com-
pletely compatible with previous
releases but has been influenced by
conformity with the ANSI Minimal
Basic standard. Improvements have
also been added to make Microsoft
Basic more competitive with C Basic
(a commercial Basic compiler) and to
provide features that users have
wanted.

Those who like to write readable
programs (if that is possible at all in
Basic) will be pleased to know that
long variable names of up to 32
characters with embedded keywords
are now allowed. Thus, PRINTLINES
is a legal variable name and the
interpreter won't get upset if you
write PRINT PRINTLINES in a pro-
gram. But as a side effect, keywords
must now be delimited with spaces
both in commands and program
statements. This is a nuisance if you
are in the habit of leaving out spaces
to conserve memory or typing, and
worse if you have old ASCII source
files you'd like to use with the new
version of Basic. Fortunately pro-
grams saved in internal format are for
the most part compatible (because
spaces are included in the keyword
tokens) and a copy of Basic 4.52 is
included for those who hurt while
they convert.

A WHILE/WEND construct, like
that of CBASIC, allows execution of
a block of code as long as a given
condition is true. Several peculiar-
ities including handling of FOR
NEXT statements (the test is now at
the beginning of the loop instead of
the end), rounding of integer values,
and random numbers have been
cleaned up. A CHAIN command with
COMMON variables allows you to
break up programs too large to fit in
memory into two parts stored on
disk, and programs can be saved in a
protected format in case you're
paranoid about who can get a list of
your code. Random file handling,
always a little awkward in Microsoft
Basic, has been improved somewhat
by the addition of variable length
records (only up to 128bytes) and the
ability to use PRINT and INPUT on
random files.

Microsoft recently released a
Basic Compiler which accepts the
same programs that run under the
interpreter. This means you can write
and debug a program with the
interpreter and when you're done,
compile it for a significant improve-
ment in execution time and to be a
Big Man on Computers.

It would seem that in this product
Microsoft has taken microcomputer
Basics as far as they can go. (Of
course, one can always come up with
extra features such as multiline
user-defined functions that would be
nice to have, but the point of
diminishing returns has already been
reached.) Microsoft is now develop-
ing a high-powered Pascal compiler
for a variety of applications including
systems programming. In fact, one
inspiration for the project was to

replace assembly language for Mic-
rosoft's own in-house use, which is
obviously pretty intense program-
ming. Their Pascal will conform with
most of the existing standards but
will also have compiler toggles to '
enable "Extended" and "System"
level enhancements to do things that
standard Pascal doesn't easily allow
(such as machine-level operations
that one needs when writing system
software). The good news is that it
will be a very nifty language, the bad
news is that Standard Pascal will
have as much meaning as Standard
Basic. Anyway, when available, we
will do a comparison of this and
several other Pascal implemen-
tations' such as UCSD and Inter-
systems. Before you get too inter-
ested, remember that the compiler
will license for $1000.

Research Machines ltd. ZSOAlgol

Algol is one of the oldest estab-
lished computer languages and also
one of the first to incorporate
features such as a block structure
with local variables. It is allegedly
more popular in Europe than over

, here, though it can also be of great
help if you want to try the algorithms
published in the Journal of the ACM
to see if the authors made any
mistakes.

RML Z80 Algol incorporates
all the features of Algol 60 as well as
a few extensions and has a sub-
routine library to make I/O a little
easier. The compiler does not make
native 8080code but, like many other
compilers (including UCSD Pascal
and CBASIC), makes object code for
a stack machine which is then
simulated on the real (Z80) machine
thereby yielding fast-running object
programs of a reasonable size.
Benchmarked against Microsoft 8080
Fortran, which makes native 8080
code and does some optimization,
RML AI{;lol is surprisingly competi-
tive. Naturally RML Algol is some-
what slower when executing control
structure such as loops or function
calls, but on the other hand it is
faster doing certain arithmetic oper-
ations.

Algol originally was designed in
part as a publication language so it
lends to writing well-organized and
readable programs. RML Algol sticks
very close to the Algol 60 standard,
except in a few areas which would
have been tricky to implement or
have eaten gobs of memory. For
instance, since it is a one-pass
compiler it· is a little more fussy
about declarations than the standard

~
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CPIM * VERSION 2 FOR TRS-aO* MODEL II NOW AVAILABLE f/~~~r~e~i~;tr~~~~~~~~lO:hl~~r~~~tl;~~I!d~1~~~~1~1:~::::: All Llfebo!!.~rOgrams require CP/M, unless otherwiS~o!!~ted.
~ ~ / a =::.rge of $8 per ,ddlhon,f diskette wIll be edded M..::/=.' M..:~::~,::.l

EIDOS SYSTEMS ;P . M.::J:I.::::1 0 ANALYST - Customized data entry and reporting sys- 0 lOT - Z80 Monitor Debugger to break and examine

o KISS - Keyed Index Sequential Search. Offers com- tt :~~~a~~~~ sg:t~ifI:~I~ :~Ir~;v~~t~~~~~!ai~ r~~~1~1y @ ~~~~~fy ~l;~I!~;~~~5d ;~~o~~~ci:::~ ~~he~:;~e~~~:
@ crete Multi-Keyed Index Sequential and Direct Ac- makes information management easy. Sophisticated cement Package .. $50/$10

cess file management. Includes built-in utility tunc- report generator provides customized reports using
tions for 16 or 32 bit arithmetic, string/integer ccnver- selected records with multiple level break-points for
~~okna:l~d~~~~ec~~P~~~~o~~~i~~~r~:~ ~o~e~eat!~:~ summarization. Requires CBASIC-2 $250/$15
FORTRAN-SO or COBOL-80, etc. . .$335/$23 0 LETTERIGHT - Program to create, edit and type let-

ters or other documents. Has tactutles to enter, dis-
play, delete and move text, with good video screen
presentation. Designed to integrate with NAD for
form letter mailings. Requires CBASIC-2 .. $200/$25

o NAD Name and Address selection system - Jnterac-
tivemail list creation and maintenance program with
output as full reports with reference data or restricted
information for mail labels. Transfer system for ex-
traction and transfer of selected records to. create
new files. Requires CBASIC·2. . $100/$20

o QSORT - Fast sort/merge program for files with fixed
record length, variable field length information. Up to
five ascending or descending keys. Full back-up of
input files created. . .$1001$20

o CBASIC-2 Disk Extended BASIC - Non-interactive
@ BASIC with pseudo-code compiler and runtime in-

terpreter. Supports full file control, chaining, integer
and extended precision variables, etc.. .$109/$15

@ r:n~;~~~~g~~~~~~~le~e;n~~~:~~ ~f ~f::d~~~~:~~
@ CAL' Supports overlay structure through additional

procedure calls and the SEGMENT procedure type.
Provides convenient string handling capability with
the added variable type STRING. Untyped files allow
memory image I/O. Requires 56K CP/M. .$350/$30

o PASCAL/Z - Z80 native code PASCAL compiler. Pro-
CD duces optimized, ROMabie re-entrant code. All inter-

facing to CP/M is through the support library. The
package includes compiler, companion macro-as-

MICRO FOCUS sembler and source for the library. Requires 56K

£ ~~A~~~~~e~~~II;OV~~~ale~Nb;1 J~.CN~~~e~~:n~~ ~~~sT:~ 2crn~iudes all of Jensen/Wirth except variant 0 tiny C - Interactive interpretive system lor teaching
ANSI level 1. Supports many features to level 2 in. records $275/$25 ® structured programming techniques. Manual includes
cluding dynamic loading of COBOL modules and a Version 3 Upgrade with variant records and strings full source listings. . .... $75/$40
full ISAM file facility. Also, program segmentation, expected 3/S0 . .$395/$25 0 BDS C COMPILER - Supports most major features of
interactive debug and powerful interactive extensions rJ PASCAL/MT - Subset of standard PASCAL Gener- ® language including Structures, Arrays, Pointers, re-

}br~~~8~~t. fr~~ec6~B~~d ;~~~~:;te~se~R:i~hcr:~~ ~ ~~ersi~3~da:J~ ~~~go~t~C~~~:rr~~~epr~~~~~:~~,dtb~/~ <D b~~~~~eFI~~7i~~0~Oi~~a,'~~~~?~~Ilii~r~~: i~~fud~!/C~c~~
dumb terminal $850/$50./ ..•1 fife I/O and assembly language interface. Real vert- llvN.lJ data initialization and static and register class specl-

o FORMS 2-CRT screen editor. Output is COBOL data I.Vj":ifll abies can be BCD, s.oftwar~ floating. point, .or AMD 1~~;~Ji~fiers. Documentali~n inclu~es "THE ~ P~OGRAM-
@ descriptions for copying into CIS COBOL programs. ,"Iv- 9511 hardware floating point. VerSIOn 3 Includes V; MING LANGUAGE by Kernighan and Ritchie.

Automatically creates a query and update program of ~;eW Sets, .Enumeration and Record data. types. Manua! . .. . . ."....... . $125/$15
indexed files using CRT protected and unprotected ~~ explains .BASIC to PASC~L conversion. Source .f~r 0 WHITESMITHS C COMPILER _ The ultimate in sys-
screen formats. No programmin~ experience needed. the run time packag.e requires MAC (See under Dlgl- @ terns software tools. Produces faster code than Pas-
Output program directly compiled by CIS COBOL ? tal Research). Requires 32K .. . . ... $250/$30 @ car with more extensive tactuttes. Conforms to the
(standard) . $200/$20 full UNIX"· Version 7 C language, described by

STRUCTURED SYSTEMS GROUP ~e;~tii~~~nf~rnge~~~~~~'9al?g, ~~~~; ~~a~~~~::t~V~~~~
o GENERAL LEDGER - Interactive and lJexible system storage allocation. Linkable to Microsoft REL files.
tt providing proof and report outputs. Customization of Requires 60K CP/M. . $630/$30

COA created interactively. Multiple branch account-
Ing centers. Extensive checking performed at data
entry for proof, COA correctness, etc. Journal entries
may be batched prior to posting. Closing procedure
automatically backs up input fites. Now includes
Statement of Changes in Financial Position. Requires
CBASIC·2 $12501$25

o ACCOUNTS RECEIVABLE - Open item system with
tt output for internal aged reports and customer-ori-

ented statement and billing purposes. On-Line En-
quiry permits Information for Customer Service and
Credit departments. Interface to General Ledger pro-
vided if both systems used. Requires CBASIC-2.
....................... , $1250/$25

o ACCOUNTS PAYABLE - Provides aged statements
tt of accounts by vendor with check writing for selected

invoices. Can be used atone or with General Ledger
and/or with NAD. Requires CBASIC-2 ... $12501$25

o PAYROLL - Flexible. payroll system handles weekly,
tt . periods.

T ces, sick pay,
vacation pay re all part of
the payroll r required peri-
odic reports SSG general
ledger accounts. Requires CBASIC-2 " .. $12501$25

o INVENTORY CONTROL SYSTEM - Performs control
tt functions of adding and depleting stock items, add-

ing new items and deleting old Items. Tracks quantity
of items on hand, on order and back-ordered. Op-
tional hard copy audit trail is available. Reports in-
clude Master Item list, Stock Activity, Stock vetua-

Sh · tion and Re-order list. Requires CBASIC·2 $1250/$25

OPPlng ~1?i~List NojO ~:;:,.~4fl

DIGITAL RESEARCH

o CP/M FLOPPY DISKETTE OPERATING SYSTEM-
® Packeqes supplied on diskette complete with soeo

assembler, text editor, SOSO debugger and various
utilities plus full documentation. CP/M available con-
figured for most popular computer/disk systems In-
cludlng: North Star Single, Double or Quad density,
Altair 8" disks, Helios II, Exidy Sorcerer, Vector MZ,
Heath H17t or HS9t, TRS-BOt, iCOM 3712 and iCOM
Micro Disk plus many other configurations available
off the shelf $145/$25
CPIM version 2 (not all formats available immediately)

.$1701$25

.. $300/$50o MP/M"

~,?foiCU./
o MAC - 8080 Macro Assembler. Full Intel macro dell-

nitions. Pseudo Ops include RPC, IRP,"REPT, TITLE,
PAGE, and MACUB. zao library included. Produces
Intel absolute hex output plus symbols file for use by
SID (see below) . . .. $85/$15

OSlO - 8080 symbolic debugger. Full trace, pass count
and break-point program testing system with back-
trace and histogram utilities. When used with MAC,
provides full symbolic display of memory labels and

o-;~~~t~\:a~~e:ve .~~.... ,'~~~r~~'~~~ .~~~.::~~:~:

."o TEX - Text for at 0 create paginated, page-num-
bered and justified copy from source text files, direct-
able to disk or printer $701$15

o DESPOOL - Program to permit simultaneous printing
of data from disk while user executes another pre-
gram from the console . . .$45/$5

~ BASIC-SO - Disk Extended BASIC, ANSI compatible
@ with long variable names, WHILEIWEND, chaining,
@ variable length file records. . . . . .. ... . $300/$25

o BASIC COMPILER - Language compatible witt1
© BASIC-SO and 3-10 times faster execution. Produces

® ~~~~~:r~a~:~~gg~f~I::I~~~I:~II: t~in:~~T~l~~~o '~;
COBOL-SO code modules .$3501$25

o FORTRAN·80 - ANSI 66 (except for COMPlEX) plus
@ many extensions. Includes relocatable object com-

® ~:~e~eii~~~gR6~~ge(~e~b~~r6wiith manage.r: $~~sg/$~S

o COBOL-80 - Levell ANSI '74 standard COBOL plus
@ most of Level 2. Full sequential, relative, and in-
® dexed file support with variable file names. STRING,

UNSTRING, COMPUTE, VARytNGIUNTIL, EXTEND.
CALL, COPY, SEARCH, a-clmenstoner arrays, com-
pound and abbreviated conditions, nested IF. Power-
ful interactive screen-handling extensions. Includes
compatible assembler linking loader, and retocet-
able library manager as described under MACRO-SO

.... $625/$25

o MACRO-80 - 80S0/ZS0 Macro Asembler. Intel and
@ Zilog mnemcntce supported. Relocatable linkable

® ~~~uL'iS~~~i1i~i~S ~~~rl~de~anager. ~~~ .. ~r.o.s$14~~~~~

DEDIT-SO - Very fast random access text editor for tex.t
@ with or without line numbers. Global and intra-line

commands supported. File compare utility Included.
..... $89/$15

o HDBS - Hierarchical Data Base System. CODASVL
oriented with FILEs, SETs, RECORDs and ITEMs
which are aU user defined. ADD, DELETE, UPDATE,
SEARCH, and TRAVERSE commands supported. SET
ordering is sorted, FIFO, LIFO, next or prior. One to
many set relationship supported. ReadlWrite protec-
tion at the FtLE level. Supports FILEs which extend
over multiple floppy or hard disk devices.

o MOBS - Micro Data Base System. Full network data
base with all features of HDBS plus multi-level Read/
Wrile protection for FILE, SET, RECORD and ITEM.
Explicit representation of one to one, one to many,
many to many, and many to one SET relationships.
Supports multiple owner and multiple record types
within SETs. HDBS files are fully compatible.

o MDBS-DRS - MDBS with Dynamic Restructuring Sys-
tem option which allows altering MOBS data bases
when new ITEMs. RECORDs, or SETs are needed
without changing existing data.
HDBS·l80 version . . . $250/$35
MDBS-l80 version $750/$35
MDBS-DRS-Z80 verlion .. . . .. . .. $850/$35

S080 Version available at $75. extra.

ZSO version requires 20K RAM. SOSOversion requires
24K RAM. (Memory requirements are addilional to
CP/M and application program.)

When ordering HDBS or MOBS please specify if the
version required is for 1) Microsoft LBO i.e. FOR-
TRAN-aO, COBOL-80, BASIC COMPILER, 2) MBASIC
4. XX, or 3) BASIC-SO 5.0.

Prices and spec ifications subject to change without nol ice,

o KBASIC - Microsoft Disk Extended BASIC with all
@ KISS facilities, integrated by implementation of nine

additional commands in language. Package includes
KISS. REL as described above, and a sample mail
list program. . $585/$45
To licensed users of Microsoft BASIC-80 (MBASIC)

... " .$435/$45

MICROPRO

o SUPER·SORT I - Sort, merge, extract utility as ebsc-
@ lute executable program or linkable module in Micro-

® fnOf~I~~~~t.B~~~s ~~~~e~r ~~~r~~~,reEc~cd61~it~~c:~
floating, fixed point, exponential, field Justified, etc.
Even variable number ollields per record! .$225/$25

o SUPER-SORT II - Above available as absolute pro-
©@ gram only . . .... $175/$25

o SUPER-SORT III - As " without SELECT/EXCLUDE
@® .. . .$125/$25
o WORD-STAR - Menu driven visual word processing
@ system for use with standard terminals. Text format-
® ting performed on screen. Facilities for text paginate,

page number, Justify, center and underscore, User
can print one document while simultaneously editing
a second. Edit facilities include global search and
replace, ReadlWrite to other text files, block move,
etc. Requires CRT terminal with addressable cursor
positioning. . ... $445/$40

o WORD-STAR/MAIL-MERGE - As above with option
@ for production mailing of personalized documents
@ with mail list from Datastar or NAD . .$575/$25

o WORD-STAR CUstomization Notes-For sccrusttcatec
users who do not have one of the .many standard
terminal or printer configurations in the distribution
version of WORD-STAR. . .... NAi$100

o WORD-MASTER Text Editor-In one mode has super-
@ set of CP/M's ED commands including global search-
@> ing and reprecrnc, forwards and backwards in file in

video mode, provides full screen editor for users with
serial addressable-cursor terminal. . .... $125/$25

o DATASTAR - Professional forms control entry and
@ display system for key-to-dlak data capture. Menu
® driven with buill-in learnmg aids. Input field verifica-

tion by length, mask, attribute (i.e. uccercase. lower-
case, numeric, auto dup., etc.). Built-in arithmetic
capabilities using keyed data, constants and derived
values. vtsua: feedback lor ease of forms deaiqn.
Files compatible with all CP/M-MP/M supported lan-
guages. Requires 32K CPIM . . .... $350/$35

Software for most popular BOBO/ZBO computer disk systems including
NORTH STAR, iCOM, MICROPOLIS, DYNABYTE DBS/2 & DBS/4, EXIDY
SORCERER, SO SYSTEMS, ALTAIR, VECTOR MZ, MECA, S" IBM,
HEATH H17 & H89, HELlOS, IMSAI VDP42 & 44, REX, NYLAC,
INTERTEC, VISTA VSOand V200, TRS-SOMODEL I and MODEL II,
ALTOS, OHIO SCIENTIFIC, DIGI-LOG and IMS 5000 formats.

o GENERAL LEDGER - An on-line system; no batch-
@ lng is r~quired. Entries to other .GRAHAM-DORIAN 0 POSTMASTER _ A comprehensive package for mall
® accou~tmg packag,,:s are auIOfT'8I1cs:lly posted. U~er ® list maintenance that is completely menu driven.
tt est~bllshes custom.lzed C.O.A -. Prov.ldes transaction Features include keyed record extraction and labet

reqrster, rec~rd of Journal entrees, tfls:1 balances and ~ production. A form letter program Is included which,
monthly Closl~gs. Keeps 14 month. history. and pro- ~provides neat Jetters on Single sheet or ccntlnu-
vices comparison of current year With previous year. ous forms. Compatible with NAD files. Requires
Requires CBASIC-~. Supplied in source .. $995/$35 -;?T CBASIC-2 .. .. . $1501$15

o ACCOUN"':S PAYABLE - Maintains vender list and / 0 WHATSIT?UU Interactive data-base system using
@ cneck register. Performs cash flow analysts. FII~xl~le associative tags to retrieve information by subject.
® - writes checks to scectuc vendor for certain m- Hashing and random access used for fast response.

tt ~~~t~st~rG~a~H~~~~g~r~~ ::X!':;~:!d:eu/~~~~~sa~~ Requires CBASIC·2 .... $125/$25
stand alone system. Requires CBASIC-2. Supplied in 0 XYBASIC Interactive Process Control BASIC - Full
source .$995/$35 disk BASIC features plus unique commands to han-

dle bytes, rotate and shift, and to test and set bits.o ACCOUNTS RECEIVABLE - Creates trial balance re- Available in Integer, Extended and ROMabie versions.
@ ports, prepares statements, ages accounts and reo- Integer Disk or Integer ROMabie ..... . .. $295/$25
® ords invoices. Provides complete information ceecrto- Extended Disk or Extended ROMable. . .$395/$25

tt ~n~ste~us:~m~~fe~:~~T:~g:rct~v~~ou~t~~e~~~ie;a~U~o~ 0 SMAL/80 Structured Macro Assembled Language-
malically update GRAHAM-DORIAN general ledger Package of powerful general purpose text macro
or runs as stand alone system. Requires CBAStC·2. processor and SMAL structured language compiler.
Supplied in source. . $995/$35 SMAL is an assembler language with tF-THEN-ELSE,

o PAYROLL SYSTEM _ Maintains employee master file. ;t~u~~;REPEAT-WHILE, DO-END, BEGIN-~~~75/~~5

~ ~~~t~~~~s~~~~~ts ~~~~~II~:~~i!i;t~~:c:S~d:~:~:~I~ 0 SELEC"':OR. III~C2:- Data Base Proces.sor to create
tt reports and W-2 forms. Can generate ad hoc reports tt and maintain mU.1I1Key d~ta bases. Pr.mts forma.t!ed .

and employee form leiters with mail labels. Requires ® sorted reports With numerical summaries or mailing
CBAStC-2. Supplied In source $590/$35 ~ labels. Comes with sample applications, including

ISales Activity, Inventory, Payables, Receivables,o INVENTORY SYSTEM - Captures stock levels, costs, 'h;ft, Chec~ Register, and Client~Pat~ent Appointments, etc.
~ !~~~~e~nl~~~:ii~nge~a;U~~O~e;ter~~r~~i'r:~~~t~;n:; rr;;:r Requires CBASIC-2. Supplied m source . .$295/$20
tt salesman, type of sale, date of sale, etc. Reports / 0 GLECTOR - G~neral Ledger option to SELECTOR

available both for accounting and decision making. III-C2. I'"!teractlve system provrces fo~ customized
Requires CBASIC-2. Supplied in source ... $590/$35 COA. nsure proper I

ance eheets.o JOB COSTING - Designed for generat contractors.
@ To be used interactively with other GRAHAM-DORIAN
@> accounting packages for tracking and ana lysing ex-
tt penses. User establishes customized cost categories

and job phases. Permits comparison of actual versus
estimated costs. Automatically updates GRAHAM-
DORIAN general ledger or runs as stand alone sys-
tem. Requires C~ASIC-2. Supplied in source $995/$35

GRAHAM-DORIAN SOnWARE SYSTEMS

~ ~~~;eMmEe~T ~~t~~G~o~Er~~e~~sSTa~~ ~c~~7t~n~!~
® posits of apartment projects. Captures data on va-
tt cancies, revenues, etc. for annual trend analysis.

Daily report shows late rents, vacancy notices, va-
cancies, income lost through vacancies, etc. Requires
CBASIC-2. Supplied in source $5901$35

o CASH REGISTER - Maintains flies on daity sales.
(£) Files data by sales person and item. Tracks sales,
@) over-rings, refunds, payouts and total net deposits.
tt Requires C~ASIC.2. Supplied in source ... $590/$35

o POLYVUE/80 - Full screen editor for any CAT with
@ XV cursor positioning. Includes vertical and horizon-

tal scrolling, interactive search and replace, auto-
matic text wrap around for word processing, opera-
tions for manipulating blocks of text, and compre-
hensive 70 page manual. .$1351$15

o POLYTEXT/80 - Text formatter for word processing
@ applications. Justifies and paginates source text files.

Will generate form letters with custom fields and
conditional orcceeetna. Support for Daisy Wheel
printers Includes variable pitch justification and mo-
tion optimization . . ... $85/$15

o ALGOL-SO-Powerfut block-structured language com-
piler featuring economical run lime dynamic alloca-
tion of memory. Very compact (24K total RAM) eye-
tem implementing almost all Algol 60 report features
plus many powerful extensions including string han-
dling direct disk address I/O etc. Requires ZSO
CPU $199/$20

o Z80 DEVELOPMENT PACKAGE-Consists of: (1) disk
@ file line editor, with global inter and intra-line facili-

ties; (2) ZeD relocating assembler, Zilog/Mostek mne-
monics, conditionat assembly and cross reference
table capabilities; (3) linking loader producing abso-
lute Intel hex disk file . . $95/$20

-CP/M is a trademark of Digital Research.
•'ZSO is a trademark of ZlIog, Inc.

•••UNIX is a trademark of Bell Laboratories.
••• -WHAT$tT? is a trademark of Computer Headware.

•••• 'Electric Pencil is a trademark of Michael Shrayer Soft-
ware.

*TRS-SO Is a trademark ofTandy Corp.

tCP/M for Heath, TRS-80 Model I and PolyMorphic
SS13 are modified and must use specially compiled
versions of system and applications sollware.

ttRecommended system configuration consists of 4SK
CP/M, 2 full size disk drives, 24 x SO CRT and 132
Column printer.

@lModified version available for use with CP/M .es im-
plemented on Heath and TRS-80 Model I computers.

@User license agreement for this product must be
signed and returned to Lifeboat Associates before
shipment may be made.

0®This product Includes/eXcludes the language manual
recommended in Sundries and Notions above.

''''The Software Supermar#{et is a !radema,#{ of Uleboat Associl"8S

o DISTEL - Disk based disassembler to Intet SOSOor
TDL/Xilan ZSO source code, listing and cross refer-

~~~~ ~~~o~~te~ .or .~~~~i~~~ ~~~~~~.~p~. ~f~~/$;~
o DISILOG- As DISTEL to Ziiog/Mostek mnemonic
@ files. Runs on zao only. . ..... 585/$10

o XASM-S8 - Non-macro cross-assembler with nested
conditionals and full range of pseudo operations. As
sembles from standard Motorola.MC6800 mnemonics
to Intel hex . . .$2001$25

o XASM·65 - As XASM-68 for MaS Technology MCS·
6500 series mnemonics $200/$25

o TEXTWRITER III - Text formatter to Justify and pagl-
® nate letters and other documents. Special features

tncrcoe insertion of text during execution from other
disk files or console, permitting recipe documents
to be created from linked fragments on other files.
Has facilities for sorted index, table of contents and
footnote insertions. Ideal for contracts, manuals, etc.
Now compatible with Electric Pencil" _•• prepared
files. . .$125/$20

Supplied in source. Requires SELECTOR III-C2;
CBASIC-2 and 52K system . . ... $250/$25

o CPM/374X - Has full range of functions to create or
re-name an IBM 3741 volume, display directory infor-
mation and edit the data set contents. Provides full
file transfer facilities between 3741 volume data seta
and CPIM files .... $195/$10

o BASIC UTILITY DISK - Consists of: (1) CRUNCH·14
@ - Compacting utility to reduce the size and increase

the speed of programs in Microsoft BASIC and TRS-
SOBASIC. (2) DPFUN - Double preclstcn subroutines
lor computing nineteen transcendental functions in-
cluding square root, natural log, log base 10, sin, arc
sin, nvperbcnc sin, hyperbolic arc sin, etc. Furnished
in source on diskette and documentation ... $50/$35

o THE STRING BIT - FORTRAN character string hen-
@ dllng. Routines to find, fill, pack, move, separate,

concatenate and compare character strings. This
package completely eliminates the problems esse-
elated with character string handling in FORTRAN.
Supplied with source . . . $45/$15

o BSTAM - Utility to link one computer to another also
® equipped wit~STAM tJows file transfers at full

~~~~r~jceh~C(k)'~ r' to hex with CRC block

automatic retry. Y:J
expansions to sen
300 baud with p
one. Standard and
Compatible TRSD

******SUNDRIES &NOTIONS
o HEAD CLEANING DISKETTE-Cleans the drive Read/

Write head in 30 seconds. Diskette absorbs loose
oxide particles, fingerprints, and other foreign parti-
ctes that might hinder the performance of the drive
head. Lasts at least 3 months with daily use. Specify
5" or S" . . .. $20 ea./$45 for 3

o FlIPPY DISK KIT - Template and instructions to
modify single sided 5%" diskettes for use of second
side in single sided drives. . ..... $12.50

o FLOPPY SAVER Protection for center holes of 5V."
floppy disks. Only 1 needed per diskette. Kit contains
centering post, pressure teet. tough 7-mil mylar rein-
forcing rings. Installation tools and rings for 25 disk-
enes . . . $14.95
Re-orders of rings only. . .$7.95

o PASCAL USER MANUAL AND REPORT - By Jensen
and Wirth. The standard textbook on the language.
Recommended' for use by Pascal/Z, PascallM and
PascatlMT users $8

o THE C PROGRAMMING LANGUAGE - By Kernighan
and Ritchie. The standard textbook on the language.
Recommended for use by BDS C, tiny C, and White-
smiths C users. . . $12

must specify disk
systems and formats'
e.g. North Star single,
double or quad density.
IBM single or 20/256.
Altair. Hellos II.
Microoolts Mod lor II.
5V." soft sector (Micro
ICOM/SO Systems
Oynabyte). etc

Ufeboet Associetes,
2248 Broadway. N.Y.. NY. 10024
(212) 580-0082 Telex: 220501



Five Packages, cont'd ..
requires. Also, array parameters
must be called by name (otherwise
an entire new copy of the array would
have to be created when a procedure
is called), However, in addition to the
data types and structures of the
standard (Boolean and numeric sca-
lars and multidimensional arrays)
standard, RML Algol also has BYTE
arrays (for string handling of a kind),
a few new logical operators and
additional library functions. The wide
variety of new functions support
console 110, serial and random
access disk files, memory peek and
poke, and direct interface with the
operating system.

It should be pointed out that a
mora recent revision of the Algol
standard, Algol 68, already exists
and has some, nice features not
included in this implementation
(such as a pointer data type and
dynamic allocation). But if you're an
Algol fan or want a fairly lnexpen-
sive, fast and powerful structured
language for your system, then you
may not need to look any further.
There are other languages such as C
and Pascal with their own advant-
ages and disadvantages so you'll
have to evaluate what's important to
you before selecting one.

SP80 Structured Programming
Macros

For purists who insist that as-
sembly language is the only correct
way to program, Structured Analysis
Systems have a set of structured
programming macros on disk called
SP80. SP 80 comes in several
different macro formats for most
macroassemblers (Digital Research,
Microsoft, TDL (who?) and Cromem-
co. The macros expand the capabilit-
ies of your assembler with three
basic functions:
*Conditional execution- IFTHEN,
ELSE and ENDIF. These macros
control execution of a block of code
depending on status flags or the

If PRO is the opposite of CON
then PROGRESS is the opposite
of CONGRESS.

relationship between two registers or
literals including signed compar-
isons.
* Iteration- REPEAt-UNTIL, WHILE-
ENDWHILE, DO-ENDDO and LOOP-
STAYIF-EXITIF-ENDLOOP. These
structures allow you to write loops in
assembly language with different
ways of exiting the body of the loop.
*Case Analysis-This is the counter-
part of Basic's ON ... GOTO or
Pascal's CASE structure. An index is
passed to a subroutine which selects
one of several routines to execute.

The documentation is fair (there
are several very helpful examples
given but some descriptions could
have been expanded a little). Overall,
this is a very powerful package for
those who know how to use it. If you
do much large scale assembly lan-
guage programming, then it's cer-
tainly worth your money.

New Products from Digital Research

Digital Research is the company
founded by Dr. Gary Kildall, who
wrote the CP/M operating system for
8080 family microprocessors. They
recently introduced two new operat-
ing systems: CP/M 2.0 and MP/M.

CP/M 2.0 is an enhanced version
of the older system, primarily to
support hard disks and other high-
capacity storage devices, and larger
files which are made possible. Its
major improvement is the addition of
a disk parameter block which may be
adjusted 'at installation time to
change track and sector sizes, di-
rectory sizes, reserved tracks and
sector skew factors. The directory
and data access algorithms have also
apparently been fine-tuned. So if
you're interfacing a video disk to your
Altair, this is the disk operating
system to have.

MP/M is a multiprogramming
operating system, also for 8080
family processors. It supports task
prioritization, dynamic memory al~
location and release, bank select
memory, Interrupts, hardware gener-
ated time/date, multiple consoles
and the CP/M 2.0 file structure. For
instance, in MP/M, a user can start a
task, detach the console and begin
another task. MP/M supports system
resident processes including a sys-
tem monitor (which reports the
status of all active tasks and other
general information), a spooler, and
a scheduler that allows you to define
in advance at what time and date a
program will be loaded and executed.
This may be helpful in some environ-
mental and household control appli-
cations (if you want to leave the

computer on all the time and are con-
vinced that it's not a case of
technological overkill). '

Although MP/M will run on
smaller systems, there's really not
much point to it and it appears that lt
would best live in a system with bank
select memory (to prevent one pro-
qrarn from unintentionally annoying
another and giving everyone a reas-
onable amount of storage) and with
at least an interrupt timer to facilitate
task switching. A time date/clock
would be nice, too. Naturally you I
want hard disks (the system monitor I
very curiously lists tasks "swapped I

out" though this ,feature in not I
implemented in the first release). i
About now you should be wondering
why someone would spend $15K on
hardware and squeeze all this work
through a $15 slice of silicon
(otherwise called a microprocessor).
Hypotheticaliy, it would seem much
more useful to design a micro-
processor based multiprocessing
system to allow users to have their
own processors and memory, which
are dirt cheap, and to share the
expensive peripherals such as disks
and printers. Unfortunately, no hard-
ware standard for multiprocessing on
micros has been popularized which
severely limits the market for an
operating system of that sort. So
we're not questioning Digital Re-
search in bringing out this operating
system since it's What people seem
to want and it's far ahead of the
competition. Those with the hard-
ware to run it or computer junkies in
search of bigger and better fixes of
systems software to stay happy will
definitely not be disappointed. 0

Tiny C Associates
PO Box 269
Holmdel, NJ 07733
(201) 671-2296

Microsoft
10800 NE 8th, Suite 819
Bellevue, WA 98004
(206) 455-8080

Research Machines Ltd.
PO Box 75
Oxford OX41EY
England
Phone Oxford (0865) 49792

Structured Analysis Systems
PO Box 2745
Reston, VA 22091

Digital Research
PO Box 579
Pacific Grove, CA 93950
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"Eight reasons why Peachtree
should be your source lor
micro business soltware."

SOur doeumentadoD
Is 1IIISUrpaSSed •• We Invented

.& the wheel.
Founded in 1975, our team authored the first
business software system for microcomputers.
We invented the wheel so you don't need to re-
invent it!

4 Over.OOO
., InstaUations
In our case, experience breeds
success, and we have proven sue-
cess with an installation base all
over North America. The list of hard-
ware vendors who either use or
endorse our products reads like a
Who's Who in microcomputers!

.) Fea~·packed
, Systems.
We've built in more improvements
and features than ever before. For
example, our accounting system is
integrated, or each module may be
run separately in a standalone
fashion. All systems have the fea-
tures that experience has shown us
to best fit the small business user.

4We've included
everythlnll

That's a pretty strong statement but time and time
again when our Users Manuals have been com-
pared with those of our competitors, ours have
rated the best for accuracy, completeness and ease
of use.

~EA(JlfmEE
SUFTWA~E

6SoItware
warraaty .

Any programming defect reported
in writing to Peachtree Softwarerv
will be corrected without charge for
a period of one year after date of
license. Unauthorized modification
of software will void warranty.

'

We've immediate
deUvery!

And that means now! We have
General Ledger, Accounts Receiv-
able, Accounts Payable, Payroll,
Inventory, Word Processing, Mail-
ing Address and others. We're con-
tinually developing new products to
increase our selection and, inci-
dentally, if you have a marketable
package, we're interested in talking
to you about our distributing it
for you.

8You deserve
the best.Our latest releases include such features as auto-

matic file backup, recovery routines for hardware
failures, and complete sample data bases for
orientation and training. And with Peachtree
Software™ you receive the source code to make
those necessary modifications!

Who can argue with that? We have the product,
the track record, and the complete support pro-
.gram that will work for you. That's reason enough
to deal with the leader!

For more information contact:
Marketing Department
Retail Sciences, Int.
3384 Peachtree Rd., N.E., Suite 254. Atlanta, Georgia 30326. (404) 231-2303

CIRCLE 2150N READER SERVICE CARD

Svstern Requirements: Any SMO-type CPU,
48K RAM. two disk units. CRT, 132-column
printer, Microsoft BASIC.



What are the mechanics of actu-
ally getting a system hooked up to the
phone line so that a computerized
bulletin board, information system, or
fellow enthusiast can be accessed?
Aside from spending a fairly good-
sized chunk of money on a data
modem the process is quite simple.
And, after we evaluated two modems
which are closely comparable in the
hardware department, it became clear
that software is the key ingredient.

It's interesting to note that several
manufacturers are now either offering
modems as optional accessories or
including them as part of a system. The
word is out . . . and the personal
computing community is getting ready
to enter a new era. Telecommunica-
tions via personal computers will be a
big part of the coming decade.

We're going to examine the fea-
tures, both hardware and software, of
two S-100 data modems. The Micro-
modem 100 from DC Hayes Associ-
ates, Inc. and the MM-103 from
Potomac Micro-Magic, Inc. are the two
modems. Before we get into the
features of these boards a discussion
of some of the miscellaneous details,
which apply to any modem, should be
covered.

What Is A Data Modem?

Quite simply, it's a device for
converting the digital signals (square
waves) coming out of a computer into
audio, or analog, signals which the
phone line can accept. A normal voice-
grade telephone line can handle
frequencies up to 3 kilohertz. As we've
discovered from the atrocious radio-
frequency interference radiated by
personal computers, they're putting
out signals in the megahertz range
(which can be heard on an FM radio).

The Hardware & Software

Personal
Computing
Netvvorks

The modem (derived from MOdulatorl
DEModulator) takes the ones and
zeros coming out of the computer and
converts them to audio tones using an
encoding technique called frequency-
shift keying. Another modem at the
other end converts, or demodulates,
the tones back into square waves for
the receiving computer.

Modems operate in a "direct
con nect" mode with the phone Iine and
asa result requires Data Access
Arrangement (DAA) device between
the modem and the phone connection
(the receptacle in the wall into which
the phone plugs). The purpose of the
DAA is to provide isolation between
the phone line and the modem and,
aside from creating additional cost, is
included as part of most modems on
the market today.

How Does Ma Bell Feel About All This?

AT&T was a little worried in the
early days of modem development and
didn't care for the idea of people
attaching "foreign devices" to the
phone system. After a couple of court
cases which ruled in favor of such
attachments AT&T reluctantly con-
sented. However, in an apparent
further attempt to stifle the compe-
tition they changed the design, and
specifications of the DAA (to which the
other companies had to adhere). This
resulted in another court action
ordering them to get their act together.

Now that the smoke has cleared
the only conditions are that the device
meet the specifications. The manu-
facturers recommend that the user
notify the phone company ... but is
that really something the user would
want to do?

John Craig

DC Hayes Micromodem 100

DC Hayes & Associates manu-
facture and market a modem for the
Apple II in addition to their Micro-
modem 100. Most of the features found
in the S-100 version are also available
in the Apple Micromodem II. Without a
doubt, the most desirable feature of
this, and most of the modems sold
today, is that they're assembled ... and
all the user has to do is plug them in.

The Micromodem 100 has a num-
ber of hardware features but, frankly,
such features (on any modem) are
worth little if they're not supported by
the software supplied with the modem.
On the other hand, and quite naturally,
the software supplied with the modems
we evaluated made use of the most or
all of the hardware features. There is
one main CPIM program (on 8"
diskette) supplied, at extra cost, with
the Micromodem 100. The program
will run on any 8080, 8085, or Z80
system with CP/M. Upon execution the
prog ram displays the default status
conditions such as baud rate (300),
data word length, parity, stop bits and
capture buffer status. The proqrarn is
quite comprehensive and allows the
user to change any of those variables.
The command often used first is the
"dial" function, which allows auto-
matic dialing of phone numbers. If, for
example, the user wanted to call a
community bulletin board in San
Francisco and the local phone system
required that a "1" be dialed first to
obtain a long-distance tone, the entry
would be as follows: D 1*4153482139.
The asterisk after the "1" provides a 2-
second pause before the dlallnq of the
actual number begins. As soon as the
return is hit after entering the phone
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Get the whole Heathkit8 picture.
Subscribe to Buss: The Independent Newsletter of Heath Co.
Co~~. Since Buss IS not a company-controlled publication, It
can<Jeilwith the weaknesses, as well as with the strengths, of
Heathktee computers and Zenith Data Systems. Buss also features
compatible hardware and software of other companies. The
newsletter is not affiliated with any vendor and does not depend on
income from ads.

The first issue of Buss was distributed three years ago at the
First West Coast Computer Faire. It directed attention to the
LSI-II, 8080, and 6800 two months before the official announce-
ment that they would be used in the HIl, H8, and ET-3400. Since
then Buss has often been first with information on computer
productslrom Heath"

The November issue reported on Heath Co. plans for the 80S.
Highlights covered included the future of the Ha, the software
situation, and a half dozen products planned for the new decade.
Buss interviewed the new computer product line manager, who
expTained that since the Heath Company's takeover by Zenith: "The
ball game has changed and the rules have changed."
Buss stresses candid accounts of the experiences of its subscribers

'(over 2500). Their discoveries save readers headaches-cand money.
Innovations published have included hardware modifications and
software fixes.

Recent issues have featured: Programs to produce lower-case HI4
output from upper-case H9 input • H89 review • 32K and 64K
dynamic RAM for H8 • Video interface unit for HI I • tiny-c
review • Godbout products for H8 • Local user groups • H8/H89
software • H9 upgrade • FOR SALE • CP/M 1.4 for H89 •
Magazine article bibliography • H8 controller for 8" floppy disks

Buss subscribers have another way of getting up-to-date
information: a phone number to call for a recorded bulletin.

Buss is mailed first class (by air mail outside North America).
YoUli'ave the choice of starting with the latest issue or available
back issues. (Since about I I are in stock, if you want them you
should order at least 18 issues.) Payment must be in U.S. dollars
payable on a U.S. bank. Full refund guaranteed if not satisfied.

Issues U.S. & Canada Overseas
12 $ 9.97 $IS·OO
18 14.55 20.00
24 17.95 25.00

Buss
325-T Pennsylvania Ave., S.E.

Washington, DC 20003

CIRCLE 118 ON READER SERVICE CARD



Networks, cont'd ...
number an "off-hook" indicator on the
Microcoupler (DAA) lights up to
indicate the phone line is being used
by the modem. After the distant
number is reached and answered (by
the receiving computer) a "connection
established" message is sent to the
screen. The user/operator responds
with two carriage returns which pro-
vide synchronization with the remote
system. From that point on the soft-
ware in the remove system determines
what happens.

The Terminal Program, as. it is
called, also has the capability of
putting the local system in an "answer"
mode and automatically answer calls
from a remote computer. When the
remote system accesses the local
system in this mode the remote user
has at his or her disposal the full
capabilities of the local CP/M system.
Files on the diskettes which are
mounted can be accessed, application
programs can be run, or language
processors used for program develop-
ment.

There is also a "capture buffer"
feature which allows capturing re-
ceived data into an in-memory buffer
for later "typing" to the console or
saving on the disk. Unfortunately we
didn't have the opportunity to utilize
this feature to any great extent be-
cause it was desired that most of the
information and data obtained from
networks and remote systems be
printed out on the printer. As a result,
we had to get into the CP/M input/
output system and modify it to cause
the console I/O to also be output to the
printer. This provided hard copy when
desired and the printer was simply
turned off if it wasn't.

The Terminal Program provides
.the capability of reading a file, or
program, off the disk and transmitting
it or receivi ng a fi Ie and stori ng it on the
disk. In addition, the user can exit to
CP/M (and cause a warm boot), or exit
to another program using a jump
command, or hang up the phone using
the "G" command (for "good-bye").
The modem can be set for full duplex,
with no local echo, or half duplex, with
local echo. While in the midst of com-
municating with a remote system the
user can type a control Q and return to
the Terminal Program for changing
one of the parameters or some other
function. After the commands are
executed the program returns to the
communication mode.

The Micromodem 100 sells for
$399 (suggested retail) plus $20 for the
Terminal Program on diskette. The
Apple Micromodem II sells for $379
and includes on-board firmware which

plugs right into the Apple. DC Hayes &
Associates report that they've received
very few calls in recent times from
S-100 system owners and somewhat of
an increase in calls from Apple owners.
This indicates, to them, that the S-100
system owners are more familiar with
their systems and that many of the
Apples are being bought by less-
familiar end users. Both versions of the
Micromodem are available through
computer stores. If the- potential user
feels that some hel p may be needed in
getting the system going then the
purchase should definitely be made
through a store where support is
available. DC Hayes also reports that
an increasing number of modems are
being sold to people interested in
accessing The Source and MicroNet.

Potomac Micro-Magic's
MM-103 Modem

The MM-103 has a very unique
feature in that it is capable of turning
on the computer upon receiving a ring
on the incoming telephone line, This
auxiliary interface can also be used for
controlling some other external device
with the computer. The auxiliary
interface is a 14-pin DIP mounted in
the upper right-hand corner of the
board, which is rather impressive in
appearance. The board was laid out
using an automated layout machine
and the very thin and closely spaced
traces give the impression of a well-
engineered board ... and the per-
formance backs up that impression.

The software for the MM-103 is
quite extensive and there's something
for everyone. The programs are avail-
able on 8" CP/M diskette, 5%" North
Star, or 5%" North Star CP/M. The
software comes with instructions, in
the form of "DOC" files, on the
diskettes for aiding the user in getting
the system up. The North Star DOS
version, which is the one we evaluated,
incorporates the routines into the DOS
and they become "transparent" to the
user. The operation is such that the
system comes up with the normal plus
sign ("+") prompt for the DOS and the
user types a Control 0 to initiate the
modem program. It then responds with
the question, "Manual or Automatic
Dial?" We didn't have any success with
automatic dial (primarily because the
numbers we were calling were long
distance and the software didn't
provide the 2-second delay for ob-
taining the long distance tone) but the
manual dial worked fine. This simply
involved taking the phone offthe hook,
.dialing the number and then hanging
up when the distant computer re-
sponded with an acknowledge tone.
The phone was then hung up, two
carriage returns hit for synchroniza-

tion . . . and communication was
established. The software also pro-
vides for the capability of changing
parameters, such as baud rate, while
on line.

We discovered the totally auto-
matic answering capability of the MM-
103 by leaving the computer running
and noticing that when the phone rang,
it only rang once. This happened two
or three times and then we answered it,
only to discover that the party trying to
call us was being greeted by the rather
abnoxious acknowledge tone. After
turning off the computer we were able
to converse with the ind ivid ual, It's not
handy for talking to people ... but just
fine for answering another computer.

There are over 30 programs and
documentation files available in the
MM-103 software. Users should ex-
perience a minimum of trouble and
effort in getting the system up and
running. The manual is very well done
and, like the DC Hayes manual,
provides some good introductory
material to the field of personal
telecommunications.

The MM-1 03 has a suggested retail
price of $359.95 which includes the
assembled S-100 board and coupler.
Each diskette sells for $15 plus $4.10 to
cover shipping and handling.

Pluggin' 'Em In And
Makin' 'Em Go

Rather than very carefully reading
the directions before plugging a new
board in it's sometimes more ex-
pedient to simply plug it in and see if it
runs. That's what we did ... and that's
what they did (run). In both cases we
plugged in the board, inserted the
proper diskette, made the proper
modifications in the case of the North
Star DOS ... and then executed the
program and accessed a distant
Computerized Bulletin Board System,
The Source, or another personal
system. The only thing which might
have prevented things from going so
smoothly would have been if the device
address switches on the modems were
set for something other than that which
the software was expecting. They
weren't.

There's a whole new world of
personal computing waiting for you
with the addition of a modem to your
system. Go buy one, okay? 0

Potomac Micro-Magic, Inc.
First Lincolnla Building, Suite B1
4810 Beauregard Street
Alexandria, VA 22312

DC Hayes & Associates, Inc.
16 Perimeter Park Drive
PO Box 9884
Atlanta, GA 30319
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~-I A New Type of Game 1---- .~----------------------~Welcome to an astonishing new experience! ADVENTURE is one of
the most challenging and innovative games available for your personal
computer. This is not the average computer game in which you shoot at,
chase, or get chased by something, master the game within an hour, and
then lose interest. In fact, it may take you more than an hour to score at
all, and will probably take days or weeks of playing to get a good score.
(There is a provision for saving a game in progress).

The original computer version of Adventure was written by Willie
Crowther and Don Woods in Fortran on a PDP-10 at MIT. In this version
the player starts near a small wellhouse. Upon entering the house, he
finds food, water, a set of keys and a lamp. Armed with only these items,
he must set out to explore the countryside in search of treasure and other
objects of play. He must also confront dwarfs, snakes, trolls, bears,
dragons, birds, and other creatures during his quest. The game accepts
one-or two-word commands such as GET LAMP' SOUTH" or KILL
DWARF. Of course, if you don't have the proper tool to carry out an
action, or if you do something foolish, you may find yourself in big
trouble.

In playing the game you wander thru various 'rooms' (locations),
manipulating the objects there to try to find 'treasures'. You may have to
defeat an exotic wild animal to get one treasure, or figure out how to get
another treasure out of a quicksand bog. You communicate thru two-word
commands such as 'go west', 'climb tree', 'throw axe', 'look around'.

CS-5006Voodoo Castle
CS-5007The Count
CP/M 8" Disk (48K) Includes special Sam
76 language in which to run the game
$24.95
CS-9004Original Adventure

Apple II (16K) A night-
mare simulation program $7.95
CS-4005Haunted House
Apple II and Apple II Plus (32K)
Adventures for your 32K Apple on
cassette, $14.95
CS-4011Adventureland
CS-4012Pirate Adventure
CS-4013Mission Impossible Adventure
CS-4014Voodoo Castle

(48K) Adventures for your 48K Apple on
disk, $24.95

MISSION IMPOSSIBLE ADVENTURE (by Scott Adams) - Good
Morning, Your mission is to ... and so it starts. Will you be able to
complete your mission in time? Or is the world's first automated
nuclear reactor doomed? This one's well named, its liard, there is
no magic but plenty of suspense. Good luck .....

THE COUNT (by Scott Adams) - You wake up in a large brass bed in
a castle somewhere in Transylvania. Who are you, what are you
doing here, and WHY did the postman deliver a bottle of blood?
You'll love this Adventure, in fact, you might say it's LOVE AT
FIRST BITE.....

ADVENTURELAND (by Scott Adams) - You wander through an en-
chanted world trying to recover the 13 lost treasures. You'll en-
counter WILD ANIMALS, MAGICAL BEINGS, and many other
perils and puzzles. Can you rescue the BLUE OX from the quick-
sand? Or find your way out of the maze of pits? Happy Adven-
turing .....

VOODOO CASTLE (by Scott Adams) - Count Cristo has had a
fiendish curse put on him by his enemies. There he lies, with you
his only hope. Will you be able to rescue him or is he forever
doomed? Beware the Voodoo Man.....

TRS-SOLevel II (16K) Machine language
cassettes for only $14.95
CS-3007Adventureland
CS-3008Pirate Adventure
CS-3009Mission Impossible Adventure
CS-3010Voodoo Castle
CS-3011The Count

TRS-80 Disk (32K) Menu driven machine
language routines for only $24.95
CS-3506Adventureland and Pirate

Adventure
CS-3507Mission Impossible Adventure

and Voodoo Castle

Sorcerer (16K)Machine language cassettes
for only $14.95
CS-5003Adventureland
CS-5004Pirate Adventure
CS-5005Mission Impossible Adventure

duenture
For Apple, TRS-80, Sorcerer, PET, CP/M

ORIGINAL ADVENTURE (by Crowther, Woods, Manning and
Roichel) - Somewhere nearby is a collosal cave where others have
found fortunes in treasures and gold, but some who have entered
have never been seen again. You start at a small brick building
which is the wellhouse for a large spring. You must try to find your
'Nay into the underground caverns where you'll meet a giant clam,
nasty little dwarves, and much more. This Adventure is Bi'-Lingual
-you may play in either English or French-a language learning
tool beyond comparison. Runs in 32K CP/M system (48K required
for SAVE GAME feature). Even includes.SAM76 language in which
to run the game. The troll says "Good Luck."

PIRATEADVENTURE (by Scott Adams) - "Yo Ho Ho and a bottle of
rum ... " You'll meet up with the pirate and his daffy bird along with
many strange sights as you attempt to go from your London flat to
Treasure Island. Can you recover LONG JOHN SILVER's lost trea-
sures? Happy sai ling matey .....

sensastonal softwap6
CS-4509Adventureland and Pirate

Adventure
CS-4510Mission Impossible Adventure

and Voodoo Castle

Pet (24K), $14.95turns your Pet into a land
of enchantment.
CS-1009Pirate Adventure and

Adventureland

Sensational Savings !Take advantage
of the one dollar discount certificate on
page 135 redeamable at your local
computer store; Or you can order directly
from Creative Computing Software Dept
401, P.O. Box·789-M, Morristown, NJ
07960. Send payment plus $1 shipping
and handling. For faster service call in
your bank card order to 800/631-8112. In
NJ call 201/540-0445.

For a FREE Sensational Software Catalog of over 400 programs for eight popular systems circle reader service #300.
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The new telecommunication net-
works for personal computer
users are more than just services.
They're a concept becoming a
general utility, an Information
utllity.And they're very likely to
change our lives.

I received a couple of letters
yesterday. Actually, I got a pile of
mail but these two letters were
special. They were received by my
home computer and came by way of
an electronic mail system: a system
many people have thought about,
talked about and probably figured
they'd see someday in the far future.
One of the letters came from Texas
and the other from Illinois, and
delivery was one day in both cases.
Useful and innovative, the electronic
mail is only one part of an extra-
ordinary new system called The
Source.

With this system I also have an
"electronic newspaper" available
which provides access to up-to-the-
minute UPIwire service stories. Each
night I read about events current in
the Iranian crisis which are broadcast
the following day. A major difference
between this system and a real
newspaper is that the "real" news-
paper contains articles which have
been selected by its editor, whereas
you become the editor when se-
lecting what you'd like to read from
the. UPI stories. You have the same
"raw" news at your disposal from
which newspaper editors make their
selections.

You can also buy just about
anything through this system. The
Source has a classified ad section
which allows any user to advertise
anything for sale or trade. And I
mean anything. A small town in New
Jersey posted a notice that they were
accepting bids on 110,000 gallons of
unleaded gasoline; an individual in
Arizona was offering a complete
movie theater set-up for $16,000.
How about renting a condominium at
Lake Tahoe for $55 a day for a
weekend getaway? Those are just a
few of the unusual items. A complete
list is shown in Figure A. In addition
to the classified ads, which are
between individuals, The Source also
provides a buyer's service which
allows you to select items they're
currently offering (at substantial
discounts) and simply have it charg-
ed to your major credit card. The
service offers appliances such as
microwave ovens (from $136 to $190
off suggested retail), telephone an-
swering machines,a wideselectionof
china,sterling silver, luggage, watch-
es & jewelry and more. Sometimes

New Tools for a New Era

Photo 1 If you left home without this (or your
MasterCharge or Visa) then you can
forget The Source or MicroNET.

~n item being sought may not be
listed, in which case a letter of
inquiry is sent, via The Source, and
the buyer's service will respond with
a price quote if it's an item they
carry. Aside from being a great
convenience-I didn't have to go out
shopping for a wedding gift for my
sister recently-there's a more sig-
nificant aspect to this service. While
you may read that Electronic Funds
Transfer is on the way, through The
Source it's already here.

These three services themsel-
ves-electronic mail, electronic
newspaper and buyer's service using
electronic funds transfer-could
havean impact on our society in the
future. Combined with all the other
features of the system, it's almost a
certainty that, with widespread use,
.it will have an impact on our society.
The Source has so many features,
services and capabilities that it's
hard to decide where to begin, even
in conversation. In a word, it's
overwhelming.
What Is The Source?

Telecomputing Corporation of
America (TCA) is the company be-
hind The Source. Its two well-
publicized founders are William Von
Meister, who was formerly with
Western Union and helped establish
the Mailgram system, and Robert
Ryan, who also founded the com-
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John Craig

pany which supplies and maintains
the computers for the system. Von
Meister has since departed from The
Source, leaving Ryanas president.
, The heart of the system consists

of seven Prime 750computers. These
may be reached by subscribers
through two nationwide, indepen-
dent data traffic networks: Telenet
and Tymnet. The Source was orig-
inally conceived as an information
system for commercial users, but
somewhere along the way they
realized it would be a waste to let the
system sit idle during "off" hours. At
the same time it was realized that

ANTIQUE-AND-COLLECTABLES (4)
APARTMENTS-RENT (3)
ART (2)

AUTOMOBILES-DOMESTIC (2~)
AUTOMOBILES-FOREIGN (2~)
BABY-SITTER-AVAILABLE (1)
BULLETIN-BOARD (77)
CHATTER (19)
CLUBS (23)
COMPUTERS-SALE (51)
COMPUTERS-WANTED (1~)
DOCUMENTATION (2)
DRAMA (2)
GAMES (4)
HELP-WANTED (15)
HOBBIES-AND-CRAFTS (3)
HOME-FURNISHINGS (2)
MERCHANDISE (11)
MISCELLANEOUS (23)
MUSIC (5)
OFFICE-EQUIPMENT (1)
OIL/GAS (2)
PERSONAL (13)
PERSONAL-SERVICES (3)
PETS (3)
PHOTOGRAPHY (2)
PROPERTY/HOUSES-SALE (3)
PROPERTY/HOUSES-WANTED (2)
PUZZLES (4)
RECREATIONAL-VEHICLES (3)
SAYINGS (49)
SOFTWARE (31)
STEREO/TV (4)
TERMINALS-SALE (19)
TERMINALS-WANTED (3)
WEEKEND-GETAWAY (6)

Figure A.
The categories found under the Source's
classified ads service. The number in the
parenthesis indicates the number of entries
under that category.
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At Last! Affordable

WORD PROCESSING
Made Possible by TRS-SO@)

NEWSCRIPSIT@l
Word Processing
Software for 16K
Level II TRS-80s.
$6995 Cassette·
$9995 Disk·

NEW UPPER
AND LOWER
CASE KIT.
Available for
new or exist-
ing systems.
$99 Installed·

RADIO SHACK BRINGS
YOU A COMPLETE WORD
PROCESSING SYSTEM FOR
TRS-80 MODEL I COMPUTERS.

Radio Shack smashes another
computer "cost barrier" with the
new TRS-80 Word Processing
System. The system includes our
new SCRIPSIT software, Upper/
Lower Case Kit and Daisy Wheel
Printer. Add it to any 16K Level II
TRS-80, or buy a complete sys-
tem. Once you've tried it, you may
never want to use a typewriter
again!
-The new SCRIPSIT software

lets you compose letters and doc-
umentsof all types on TRS-80's
screen in upper case, or upper
and lower case with the new Up-
per/Lower Case Kit. You can
move words or entire paragraphs,
insert, delete and edit to your
heart's content! SCRIPSIT gives
you automatic page numbers,
page headings and footnotes and
makes it easy to indent para-
graphs, change line widths, and
center your text horizontally or

vertically. Advanced features in-
clude justification, hyphenation,
global search/replace, and vari-
able screen width. On-going re-
ports, form letters and text with
print commands can be stored on
TRS-80 cassettes or diskettes for
use or revision at any time.

SCRIPSIT software includes an audio
cassette course that makes anyone a
proficient word processing operator.

PRINT ALL OFTHE
"ORIGINALS" YOU NEED,
FAST AND ERROR-FREE!

Our new WP-50 Daisy Wheel
Printer is fast and gives you the
same quality of the finest electric
typewriters - carbon film ribbon
and all! Or, if your job doesn't
require "letter" quality, a TRS-80

ltadlo/haeK
'Ihe biggest name in little computersw

A DIVISION OF TANDY CORPORATION· FORT WORTH, TEXAS 76102
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EDIT, DELETE, MODIFY-
then print it error-free, 45
characters per second!

NEWTRS·80 DAISY
WHEEL PRINTER.
Clean and readable
printing, like the very
finest electric type-
writers.
$2999*

system with a dot matrix, u /lc
printer costs even less.

A complete TRS-80 cassette
system with Word Processing
Software, Upper/Lower Case Kit
and a dot matrix printer is yours for
just $2,046.95~ Or choose a really
deluxe system with the WP-50
Printer and two floppy disks that
store eight hours of 50 WPM typ-
ing for only $5,492.95~

Sound exciting? You bet it is!
Visit your nearest Radio Shack
outlet or write for details.

*Retail prices may vary at individual stores and dealers.

Mail to: Radio Shack, Oept. CMA-428
1300 One Tandy Center
Fort Worth, Texas 76102

I'd Like to Know More!

o Send details on TRS-80 Word Processing
and the 24-page TRS-80 Catalog #RSC-3.

o Have a representative contact me.

NAME
ADDRESS _
CITY _
STATE ZIP _

I Own/Use a TRS-80 0 Yes 0 No
Model



New Tools, cont'd ...
personal computer users would be
ideal customers for those non-prime
time hours. They've been very pleas-
ed with the decision to go after that
market.

There are only a few basic criteria
for getting on the system; a personal
computer system or terminal with a
modem, money and a major credit
card. It isn't absolutely necessary to
have a computer. For example, an
ADM-3, Soroc, or similar terminal
can work in conjunction with a data
modem to access the system. The
most important consideration,
whether you use it for a terminal or a
complete computer, is to use it at a
speed of 300 baud (30 characters per
second). It could prove to be a
mistake, for the nerves and the
pocketbook, to try to use this or any
other network with a 110-baud Tele-
type machine.

Actually, a person doesn't need
money to get on the system, just a
valid credit card. There's a $100,
good-for-life, sign-up fee (which can
be charged to the card), after which
the only other charge the customer
will normally see is $2.75 per hour for
using the system. This charge ap-
plies to non-prime time usage, which
is defined as being from 6PM to 8AM
local time. The prime time charge is
$15 per hour. In most areas around
the country, particularly in large
cities, toll-free phone numbers have
been installed for customers to use
the system. Those living in outlying
or rural areas will suffer increased
phone bills by having to place
long-distance calls to the nearest
large city to access the system. This
problem is resolved when users in
a particular area can guarantee 50
hours of usage per month (which is
determined by having a certain
number of people signed up-e.g.,10
people at an average of 6 hours 'per
month each). TCA will arrange for the
installation of a toll-free number
when that quota is met.

Best of all, tie-in to the system is
free! If you've been accustomed to
paying $2.50 an hour for Telenet, for
instance - the cost of linkup from a
typical metropolitan area - it may just
blow your mind to realize that the
cost is now included in the $2.75 an
hour for The Source.

A Visa, MasterCharge, or Amer-
ican Express credit card is an
absolute must for becoming a Source
user. The low cost of the system (and
$2.75 per hour is low) is possible
because there are no monthly bil-
lings to the customer. The hourly
charges per month are automatically
charged to the user's credit card. No

*** THE SOURCE ***
ANNOUNCEMENTS (UPD~TED FREQUENTLY) •••••...•......... DATA ANNOUN
ADVANCED APPLICATIONS 8<PROGRAKS DATA ADAPPR
ASTROLOGY LIBRARY ....................••.••....•..•. DATA ASTRO-IB
BUSINESS 8<FINANCE ..•..•..•.••.•......•....•.....•.. BIZDEX
CLASSIFIED ADS 8<BULLETIN BOARD .......•............. DATA CLASS-I
CONSUMER INFORKATION ..................•....•.•..•... DATA CONSUM
DINING OUT ................•........•...•....•....... RESTGD
DISCOUNT SHOPPING SERVICE (KONEY SAVERS) DATA BUCKS
EDUCATION ............................•.............. DATA EDUCAT
ENERGY SAVING NEWS 8<TIPS ...•....•.....•..........•. ENERGY
FINANCIAL NEWS BIZDEX
GAKES ..••••.•...•••.•.•.•..............•..••.•..•.•• DATA GAKES
KAILCALL '..............................•. DATA KAILCAL
NEW YORK TIKES - NEWS SUKKARY DATA NYTNS
NEW YORK TIMES - CONSUMER DATA BASE NYTIMES
PERSONAL CALENDAR 8<NOTEBOOK •..........•.•........•. DATA PERSON
PERSONAL FINANCE .........•......•.•.••.•...•.......• DATA PERSFI
REAL ESTATE ADVISORY (REAL-SOURCE, INC. )........•... DATA REALAD
SCIENCE 8<ENGINEERING ...........................•... DATA SCII!lNG
SELF-PERCEPTION DATA ESP, DTA LORE
(PRESS THE RETURN KEY TO CONTINUE, OR "BREA~" TO SELECT A CATEGRY)
SPORTS ...................•.......................... DATA SPORTS
SUGGESTION BOX ...................•••• '...........••.. DATA SUGBOX
SYSTEM NEWS ..............................•.....•.... DATA SYSNEW
TRAVEL CLUB DATA TRAVEL
UNITED PRESS INTERNATIONAL (UPI)...................• DATA DAKEWS
USER DIRECTORY ...........•..............•......••... DATA USEDIR
VOICEGRAK DATA VOICEGAM
WEATHER •..................•.................•....... DATA WEATHR
WISDOM OF THE AGES ........................•...•...•. WISDOM

Figure B.
The features, programs and services available
through the Source.

checks, no cash, no money orders,
just plastic money. In addition to the
hourly usage charge, the one-time
sign up fee, the phone bill (if there is
one), the only other costs a customer
can possibly incur are on-line stor-
age charges. This amount to $0.033
per 2K block per day, note that this
can add up considerably.

Additional Features & Services of
The Source

The Source also offers a travel
club which allows users to make
plane, hotel and car rental res-
ervations. And it works. I had
occasion to use it once and, aside
from the fact that two rooms were
accidentally reserved instead of one,
everything worked fine. That problem
arose on-line when I miSinterpreted
an ambiguous question on the
on-line reservation form I filled out.
One may hope the ambiguity has
been taken care of.

Another service offered by The
Source is "Voicegram," which works
in .conjunction with the electronic
mail system. Any Source subscriber
can pick up a phone anywhere and
call the Source's toll-free number and
dictate a letter, which the operator
will enter into the system. The next
time the addressee signs on he or
she will be notified there's a letter
waiting. The mail notification comes
in the form of a message: "Mailcall
(X)," where X is the number of letter
pending. Once into the routine of
communicating via electronic 'mail,
you find yourself waiting hopefully to
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see if the computer comes back with
a "mailcall" after you sign on. It's
very similar to the feeling experienced
when you go out to the mailbox and
find it empty-or full.

The list of Source facilities goes
on forever-and that's not really too
much of an exaggeration (see Figure
B). The Source is somewhat like the
game of Adventure. You keep dis-
covering new things with each new
"path" you take or "room" you enter.
The New York Times Consumer Data
Base is available and the wealth of
information it offers for research by
students or writers, or for just casual
reading, is enormous. A partial list is
shown in Figure C. There's a national
Real Estate Locator Service for
buying and selling homes. The
financial services include prices from
the American and New York Stock
Exchanges, precious metals prices,
commodity prices and futures, and
many more.

There are a variety of business,
scientific, home and educational
programs available on The Source. In
addition, there are several program-
ming languages (Basic, Fortran,
Pascal, Cobol) available for those
interested in program development
of such a system. I've put off
mentioning these programs and lan-
guages until now because I feel they
belong at the bottom of the list-for
personal computer owners, that is.
The Source, and similar systems, are
going to be invaluable for telecom-
munications and information re-
trieval, not telecomputing. I can't

CREATIVE COMPUTING



•••and
the truth is, Hayden
pubUsbes the finest
software available!
SONGS IN THE KEY OF APPLE (Lopatin)
Allows you to hear and see your favorite tunes,
pre-programmed tunes, or music you create
(up to 200 notes per musical piece). #03304,
Apple II, $10.95.

SKETCHMO DE (Walton) Create computer
graphics, modify them, save them, and read
them from tape. #03203, TRS-80 Level II
$11.95.

REVIVE (Gilder) When a program is
accidentally erased, REVIVE searches through
memory and finds the information that enables
it to restore the pointers that have been '
changed. Can be loaded at any time. #03604,
Apple II, $19.95.

GRIDIRON: A MiCi'ofootball Game (Micro,
flair Associates) Be both offensive and
defensive quarterbacks. Includes time-outs,
penalties, a complete kicking game, and the
two-point conversion used in college football.
#03003, TRS-80 Level II, $12.95.

BIOCURVE (Microflair Associates) Will chart
your biorythms against another person's and
suggest when you will be in a state of instability
and therefore vulnerability. #03103, TRS-80
Level II, $9.95.

Available at your
local computer store!
f1fl Hayden Book Company, Inc.
~ 50 Essex Street, Rochelle Park, NJ 07662

COMPLEX MATHEMATICS (Gilder)
8 programs that give the user the ability to per-
form computations of complex numbers in
BASIC rather than in FORTRAN. #01201,
PET; #01203, TRS-80 Level II; #01204, Apple II;
each $14.95.

ENGINEERING MATHEMATlCS-1 (Gilder)
Contains 8 programs useful to the engineer
such as: Integration by Simpson's Rule, Quad-
ratic Equations (covering all 3 root cases), etc.
#01301, PET; #01303, TRS-80 Level II;
#01304, Apple II; each $14.95.

GENERALMATHEMATICS-1 (Gilder)
Provides 15 programs useful to
anyone who wishes to improve their
math skills and accelerate their com-
putations. #01101, PET; #01103, TRS-80
LevellI; #01104, Apple II; each $14.95.

SARGON II (Spracklens) Winner of the recent
European Microchess Tournament. "Buy this
program when it becomes available - ... an
evaluation routine that enabled it to beat the
giants! ... unequaled in the end game ..."
Personal Computing. #03403, TRS-80 Level II;
#03404, Apple II; each $29.95. #03409,
Apple II Disk Version, $34.95.

New! MICROCOMPUTER AIDED
DESIGN OF ACTIVE ALTERS (Gilder)
8 programs that simplify the design of active
filters and will calculate the component values
needed for various bandpass, low pass, and
notch type filters. #01401, PET; #01403,
TRS-80 Level II; #01404, Apple II;
each $16.95'.

Or call (201) 843-0550, ext. 307
TOCHARGEYOORORDERTO
Master Charge or BankAmericard r
Minimum order is $10.00; customer pays
postage and handling. '

L.... CIRCLE 148 ON READER SERVICE CARD --------------'



New Tools, cont'd ...
picture the typical personal computer
owner paying good money to use this
system for program development
(and paying storage costs) or for
running many of the application
programs which are probably already
available on a personal system,
although there are many application
programs available which a person
might only use once in awhile. I can't
picture a small business using The
Source's accounts payable, receiv-
able and general ledger programs if
a personal computer system is
available. However, if the business
only has a terminal, then perhaps it
becomes a viable approach.

Criticisms
The Source is a fairly new system

and has had its share of problems.
There have been several system
failures which can be quite annoying
and even result in lost data (e.g.,
they request that you re-send mail
which was transmitted during a
certain period of time after coming
up from a "crash"). They've rec-
ognized the problem and, to the tune
of over one million dollars in new
hardware, they're trying to take care
of it. Another problem is slow
response time when the system gets
overloaded. This will also be taken
care of, it is said, by the new
hardware. In that same area, they've
experienced fairly severe system
degradation when the UPI data is
being downloaded. In the future an
entire system will be dedicated to
UP!. Figure D contains examples of
error messages encountered during
"troubled times."
. Another problem area, about

which I've heard several complaints,
is the habit of introducing new
services and products before they're
available. It's true, and on occasion
when trying to get information on a
particular program the system re-
sponds with "NO DATA." Their early
flyers mention having access to
Ticketron for theater and sports
ticket reservations. This still isn't
available, but they're working at
getting it, or a similar service, for the
system.

They've had their problems in the
past and will undoubtedly have more
in the future. They're a new and
growing company and some of those
problems are natural growing pains.
However, my feeling on the matter is
that the positive sides of The Source
far outweigh the negative. TCA has
shown a genuine interest in im-
proving trouble areas and responding
to customer problems. Their cus-
tomer service is manned 24 hours a

Photo 2 A printer is almost a must for
operating with either system. You'll
want hard copy of letters, the ability
to print manuals and operating
instructions from the system and
more.

day, 7 days a week, and subscribers
can call in on a toll-free number (or
send a letter via the system).

One of the things which might
affect the future course of TCA is the
competition. At the moment, there's
only one company in the field
offering a similar service and sys-
tem: MicroNET, from Compuserve's
Personal Computing Division in Col-
umbus, Ohio.

MicroNET
In a telephone interview with Jeff

Wilkins, President of Compuserve,
and John Meier, Marketing Manager,
I asked how they felt about TCA as
competition. Their response was that
they see MicroNET as being "market-
driven" as opposed to "competition-

driven." Their objective is to provide
a system which will respond to the
demands of the market, particularly
in providing a wide variety of
software for personal computer
users.

The two companies, and- their
respective systems, are coming from
two different directions. Compuserve
is an established company in com-
puter networks and time-sharing
systems which has been around for
ten years. They've just recently made
the plunge into this market and
personal. computer subscribers will
account for a very small segment of
their approximate $19 million in sales
for 1979. The bulk of their business is
in commercial accounts from in-
vestments analysis and banking, the
mining industry and the federal
government. Their clients include

. Fortune 500 companies. TCA, on the
other hand, is a fairly new company
which is for the moment catering
primarily to the personal computing
market, with the long-term objective
of capturing some of that com-
mercial market as well.

MicroNET subscribers, like users
of The Source, are also required to
have a major credit card in order to
take advantage of the system. Billing
for time and serices is done auto-
matically each month. The initial
sign-up fee for MicroNET is only $9
but the computer time charge is $5

INTELLIGENCESERVICES (US) (40) P0064
INTEREST(MONEY) (40) P0065
INTERNATIONALLAW. (19) P0066
INTERNATIONALMONETARYSYSTEK (50) P0067
ISSUEAND DEBATE (TIMESCOLUMN) (40) P0068
INVENTIONSAND INVENTORS (40) P0069
JEWELS AND JEWELRY (40) P0070
LABOR ROLE IN MANAGEKENT (40) P0071
LABOR ROLE IN POLITICS (40) P0072
LEGAL PROFESSION (50) P0073
LIFE STYLES (40) P0074
LOBBYINGAND LOBBYISTS (40) P0075
MANAGEMENT,INDUSTRIALAND INSTITUTIONAL(GENERAL) (40) P007
MARIJUANA (40) P0077
MEDICARE (40) P0078
MENTAL HEALTH AND DISORDERS (40) P0079
METRIC SYSTEK (18) P0080
NATIONALHEALTH INSURANCE<US) (50) P0081
NATIONALPARKS (40) P0082
NEWSPAPERS (40) P0083
NOTES ON PEOPLE (TIMESCOLUMN) (40) P0084
NUCLEARWASTES (40) P0085
OLYMPICGAMES (1980) (40) P0086
PAINTINGAND DECORATINC (13) P0087
PENSIONS (50) P0088
PERSONALCOMPUTERS (38) P0089
POPULATIONAND VITAL STATISTICS (40) P0090
POSTAL SERVICE (US) (40) P0091
PREGNANCY,OBSTETRICSAND MATERNAL WELFARE (40) P002
PREMIUMS,COUPONSAND TRADING STAMPS (40) P0093
PRESIDENTIALELECTIONOF 1980 (40) P0094
PRIVACY (40) P0095
PROSTITUTION (40) P0096
REGULATORYAGENCIES (40) P0097

Figure C.
A partial list of the many, and varied, subjects
available through the Source's New York
Times Consumer Data Base. The number in
parenthesis indicates the number of entries for
a particular subject.
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....•.•.............. $62~
$495

.... $200
. $99

... $225
.. $595

.... $180
$225

.. $195

Excellent Performance-Looks Great

The TNW-2000
Bi-Directional RS-232 Serial Interface

Interface your PET to printers. modems. CRT ter-
minals, plotters. paper tape readers and punches -or
other computers. The TNW-2000 Serial Interface lets
you connect your PET to RS-232 serial devices.
Comes assembled and tested with cable to connect
unit to an IEEE Standard or Commodore PET
connector .
TNW Bi.-Dir. RS-232 printer X-face ... . .. $229

WE'VE GOT IT!
A Calculator, A System,
A Whole New Standard.

HEWI..ETT-PACKARD'S HP-41C.
130 built-in tunctlons e Alpha capabilityo400 lines
expandable up to 2.000 of program
memory. Continuous memory- RPN logic.
"Customize It. Reassign any program or standard
function to any keyboard location you want.
Enhanced programmability. Up to 6 levels of
subroutines; 10 conditionals, 56 internal flags,
specific loop control, indirect addressing, local &
global branching. HP-41C Calc. $288

THE SYSTEM.
Memory Modules. Increase capacity to 319 regis-
ters or 2,000 lines. $45.
UExtra smart" Card Reader. Records programs
& data onto blank mllg-cards. $180.
The Printer. Portable, quiet, thermal operation.
Upper & lower case; plolting routines. $320.
Application Modules ($45 ea.) Standard Pac ROM
Statistics ROM. Math ROM. Finarfcial Decision~
ROM. SurveyinQ ROM.
NCEICompumart has the following Quality Hewlett-
Packard scientific and business calculators in stock.
Call for complete product info and specs:
HP-31E-Scientific. $49.950 HP-32E.Advanced scien-
tific, $66.95 0 HP-33E-Programmable scientific. $79.95
• HP-37E-Business management. $69.95 0 HP-38E-
Advanced financial. $108
CONTINUOUS MEMORY CALCULATORS

$499.00

$100 FREEAt
WITH 16K or 32K PET Lear Siegler's ADM-3A

When you buy a 16K or 32K PET, apply $100 toward PET
accellortes, FREEl Just indicate on your order that you have
reduced the cost of your accessories by $100.

fDEE Terminal Package with 8K PETs
{l See Spec/af Befow

~. PET ACCESSORIES

PI Commodore Dual Floppy Disk Drive .... $1.295.00
Commodore Printer (friction leed) . $849.00
Commodore Printer (tractor feed) $995.00
Second Cassette-from Commodore. $95.00
Commodore PET Service Kit $30.00
Beeper- Tells when tape is loaded $24.95
Petunia- Play music from PET $29.95
Video Buffer-Attach another CRT $29.95
Combo- Petunia and Video Buffer. $49.95
TNW BI-dlr. RS-232 printer X-face (see box belOW) $229~_;;;'!_': iiii.llil__ :.:i •• KIM 1 (A Single Board Computer

from Commodore) ..

8K-Keyboard N.
16K-Keyboard B ..
16K-Keyboard N
32K-Keyboard B.
32K-Keyboard N

$795
.... $995

.................... $995
. .. $1,295

.$1,295

The ADM-3A is industry's favorite dumb
terminal for same very smart reasons:

• 12 in. diagonal screen
o Full or half duplex operation at 11 selectable data

rates
• 1920 easy-to-read characters in 24 rows of 80 letters
• Typewriter-style keyboard
• AS-232 C interface extension port
• Direct cursor addressinq

Our Low Sale Price $795
CompuMart has the following Lear products
in-stock. Call for complete specs, options, & special
OEM prices: .
ADM-31' High resolution· Full editing capabilities, 90
key keyboard .• All 128 ASCII characters.
ADM-31 SALE! $1,195 Reg. Price $1,450
ADM-42. The low-cost, semi-intelligent video display
terminal that provides total flexibility of format, editing,
interface & transmission. 2 pg. disptay expandable to
8. Detachable keyboard.
ADM-42 SALE! $1,595 Reg. Price $1,795

310 Ballistic Printer. Long-Life, Exceptional Quality.
SALE! $1995 Reg. Price $2,045

SANYO MONITORS

~~! QJ1~~;
Perfect for PET & APPLE Owners ...
Sanyo cassette recorder .

apple II
p/VS

ZENITH C
VIDEO MONITOR

Zenith's first color video display
designed specifically for computers.

This 1:Hnch monitor is Zenith's first color video display
designed specifically for computers. Features include
automatic color level. color processing and degaussing
circuits.

The new Apple II with Applesoft BASIC built-in! Eli
nates the need for a $200 Firmware Card and incl
new Autostart ROM for easy operation. This
with the FREE accessories from NeE could save you
to $400 on a 48K Apple II system!

16K Apple" Plus-$1195(take$100 in free accessories)
32KAppie II Plus-$1345 (take $150 in free accessories)
48K Apple" Plus-$1495 (take $200 in free accessories)

HEATH
The AII-In-One Computer
Dual Z-80 Processors· 8uilt-ln 102K
to 48K RAM' 25 x 80 Character Display

L,i;;!ii!ii!~~~!'!"'!!i'!!!!!!''!!!!'""''!!'"!~~~!!!~:;:'-'''Cue and Line Graphic •• 80 CharacterI" Keypad • 8 User-definable Keys • Two
Auto-Scribe Word Processing available· Can
CP/M
WH89 with 16K RAM .
WH89 with 32K RAM .
WH89 with 48K RAM .
WH17 Second Disk Drive .
Dual-port Serial Interface .

~?c~;s~fte~~~78 system. . ..••.......•.

Word Processing

The Graphics Printer
for Apple II
Now you can print ilh,~.strations, block letters, charts,
graphs. and more - all under software control, And
with the expanded buffer. the Paper Tiger can hold the
text from an entire za-Hne-bv-ec-cctumn CRT screen.

94.00 w/o
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New Tools, cont'd ...
per hour. There is, however, an
additional $4 per hour connect
charge if the subscriber is in an area
which requires using Tymnet _to
access the system. The system
hardware consists of 17 Digital
Equipment System 10 and 20 main-
frames with megaword memories, a
small segment being dedicated to
MicroNET. A customer service phone
number is available, but not toll-free,
and it is only manned during normal
working hours by someone who can
answer questions about MicroNET,
non-prime time hours for MicroNET
operation are 6PM to 5AM local time.

MicroNET Software Exchange
Another contrast between the two

companies is their approach to
supplying appl ication programs on
the systems. MicroNET, through its
Software Exchange service, will be
offering programs to be downloaded
into personal systems. These will be
sold, or, in cases of public domain
software, distributed "free!"

Their scheme for an on-line
software distribution system allows
(while you use the system on a
paying basis) subscribers to examine
the catalog of programs and select
what they want downloaded into
their home systems. The user's
major credit card is automatically
billed for the software.

The Source is quite different from
MicroNET in this regard. They have a
very limited number of programs
available for downloading and they
don't anticipate increasing the num-
ber substantially in the future.

However, with both systems it is
possi ble for one user to fi Ie a program
on the system and allow another user
to access the program (for down-
loading or to run on the time-share).

The MicroNET Software Ex-
change programs available in early
December, 1979 consist of 17 pro-
grams in the areas of 'education,
business, games, programming
tools and energy management-all
for the TRS-SO(other systems to be
added on a continuing basis). Prices
range from $1.00 to $49 with an
average of $16.40. The 17 programs
consisted of 7 in the area of edu-
cation, 4 business programs, 3
games, 1 programming tool routine
and 2 energy management programs.
Judging just from the titles, most of
the educational programs sound
worthwhile; two of the business
programs would be useful (if they're
good). The three games consist of
Awari, Monopoly Simulation and
Minicrossword; the programming

>CEX CINE
NOT FOUND. TRY AGAIN

Sorry, The S t> ys em is Not Available

Figure D.
The Source has had its share of problems ....
but they're being taken care of.

tool program is a simple base
conversion routine; and the two
energy management programs (at
$49 each)are totally useless-unless
you 'have solar collectors all over the
roof of your home. The two business
programs I think would be of some
interest and value are an Amway
Distributor's management package
and a loan/mortgage amortization
program, which can be found just
about anywhere.

The design of the system's re-
sponses in this area were the most
frustrating aspect. It took me eight
pages of printing to determine that
there were only 17 programs. From
the main menu the userqoes down to
a SUb-menu from which a program
may be selected. After one selection
the program reverts to the main
menu, which means the user has to
.go through the whole thi ng again to
find the other programs in the
SUb-menu. Very frustrating - espe-
cially when you're paying for the time
and phone call.

I wish MicroNET every success
with this service. Since they're going
to be competing with all the other
software distribution companies for
programs, they're going to need it.

Other MicroNETServlces & Software
An electronic mail service is also

available on MicroNET. They have a
bulletin board service which, in early
December, had 14SALE messages, 9
WANTED messages and 27 NO-
TICES.One of the nice features of the
MicroNET bulletin board, compared
to The Source's, is that a scan mode
is provided so the user doesn't have
to print out each and every message.
The system also provides an "Ann
Landers" feature by the name of Aunt
Nettie. I wouldn't want to comment
too harshly on the lack of substance
(and waste of time and money in
printing out the contents) because it
is a new service and may very well
improve in the future.

There are a' number of games
which the user may play, such as,
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New Tools, cont'd ...

Chess, Adventure, Blackjack, Civil
War, Backgammon, Othello, Star
Trek and more. I'm sure the folks at
MicroNET (and The Source) would
dearly love to see users get involved
with playing some of these games,
most of which will rack up a lot of
time .on the system. Once again, I
can't see this area as being particu-
larly useful" to personal system own-
ers (terminals, yes - computers, no).

Aficionados of the DEC PDP-10
and 20 systems will appreciate the
availability of TECO (and other text
editors), BLISIO, MACRO FOCAL,
PIP and other DEC languages and
utilities. Pascal, Basic, AID and APL
are also available on the system.

Summary
I sincerely wish that MicroNET

was more "competition driven" than
"market driven." The consumer us-
ually benefits when two companies
go head-to-head in trying to provide
the best tor least. However, it doesn't
look like that's g.oingto happen here.

When I talked with Jeff Wilkins,
President of Compuserve, he would
not discuss any future plans tor
Micr.oNET-except to say they are

neg.otiating to obtain new data
bases. He emphasized that they
would discuss new services or
products only after they were up and
running on the system. As a result, it
was kind of difficult to get a feel for
the vision and l.ong-range qcals they
see for the MicroN ETsystem. '

I also conducted a similar phone
interview with Jack Taub, who is
Chairman of the Board of the parent
company of the parent company of
The Source, Digital Broadcasting. He
shared some ideas and future plans
which I think you'll find fascinating.
For example, The Source is currently
being used by approximately 150
U.S. Congressmen. I, for one, want
to be among the first to write a letter
to one ot them using the system.
Imagine, if you will, a day in the
not-too-distant future when legis-
lators (both state and federal) will be
able to send out questlonnalres, via
The Source, and get immediate
feedback trorn the people, For sim-
ilar purposes, there are plans to have
The Source installed in The White
House in the future. That kind of
immediate feedback would also be
useful tor the major television net-
works to obtain ratings to TV shows
and do away with the Nielsen
Ratings. Jack Taub indicates they're

looking into that. Some of their
future projects include data bases
and programs for the medical and
legal professions, health care" real
estate and education. They also hope
to interface The Source with Deafnet,
a time-share network for the deaf.
Some critics and detractors will say
that this kind of talk is meaningless,
and that they would rather see these
things implemented than just talked
about. Perhaps, but I think his
remarks indicate the perception and
imaginati.on behind The Source and
I'm impressed. I'm an optimist. 0

MicroNET
Compuserve
Personal Computing Division
5000 Arlington Centre Blvd.
Columbus, OH 43220
PH: (614) 457-8600

The Source
Telecomputing Corporation of America
1616 Anderson Raod
McLean, VA 22102
Ph :(703) 821-6660

_~ ••• fc~~~ ~ RACET COMPUTES1DISK SDRTMERlE 'DSM' FOR MOD I AND MOD 11** TRS-80TII

FAST _ Now you can sort an ~5K di!kette _ FAST 00 BASIC for Level II and Disk Systems $49.95
m less than 3 mmutes Full MATRIX Functions - 30 BASIC commands!!

Perfect for your rnultl-dlskette RANDOM file mailing lists, inven· Mathematical and common matrix functions. Change arrays in
tory, etc. Ideal for specialized report generation, sort, merge or mid-program. Complete array handling. Tape array read and write,
combination. All machine language stand-alone package - including strings. Common subroutine calls.
Efficient and easy to use. No separate key files required! Physical 'Over 50 more STRING Functions as BASIC commands!! String
records are rearranged on diskette! Supports multiple sub records manipulation, translation, compression, copying, search, screen
per sector including optional sector spanning. Sorts on one or control, pointer manipulation and utility functions. Includes
more fields - ascending or descending. Sort fields within records multikey multivariable machine language sorts. Load only machine
may be character, integer, and floating-point binary. Provides language functions that you want! Where you want in memory!
optional output field deletion, rearrangement, and padding. Relocating linking loader! More than you ever expected!!
<sort timings shown below are nominal times. Times will vary 00 BUSINESS (Requires Infinite BASIC) $29.95
based on sort and system configurations. Nominal times based 20 Business oriented functions including:
on Mod 148K 4-drive configuration, 64 byte records, and 5 sort keys. Printer Automatic Pagination with headers and tooters!
TYPE FILESIZESORTTIME TYPE FILESIZE SORTTIME Packed Decimal Arithmetic ( + ,-, •,I) 127 digits!

Binary array searches and hash code generator!
(Bytes) (Sec) (Bytes) (Sec) COM PROC Commaml Processor for Disk System $19.95

SORT 16K 33 SORT 340K 1081 Auto your disk to perform any sequence of DOS commands,
SORT 32K 49 SORT 680K 2569 machine language loads, BASIC, memory size, r n program,
SORT 85K 173 SORT and 85K SORT + 1757 respond to input statements, etc. Single BASIC c mmand file
SORT 170K 445 MERGE 1275K Merge defines execution! Includes auto key-debounce, scr en print and
DSM for Mod I (Minimum 32K, 2-drives) $75 On-Disk lower case software driver.
DSM for Mod II (Minimum 64K, 1-drive) $150 On-Disk·· REMODEL + PROLOAD Specify 16, 32, or 48K emory $34.95
Mod II Development Package $100·· REnumber any portion or all of BASIC program. MOv any portion
Machine Language SUPERZAP, plus Editor/Assembler and of program from one location to another. DELete p ogram lines.
Disassembler patches. MERGE all or any portion from tape. Save and ver"fy portion or

all of combined merged programs to tape.
Mod II Generalized Subroutine Facility 'GSF' $50·· GSF (Specify 16,32, or 48K) $24.95
••For Mod II Programs, Include Mod II DOS diskette with order 18 Machine language routines. Includes RACET sort .

For Development Package, also include copy of Apparat
NEWDOS + 5% diskette.

CHECK, VISA. M/C. C.O.D.
Calif. Residents add 6%

Telephone Orders Accepted (714) 637-5016
WHEN ORDERING PLEASE

ADVISE PUBLICATION SOURCE

TRS-SO IS A REGISTERED TRADEMARK OF TANDY CORPORATION

~ RACET COMPIJITES ~

702 Pllmdlle, Orange CA92&65
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The
Computer
Connection

There is a wide variety of data
communications machinery currently
in operation that uses modems for
communicating with other electronic
devices. Most of these modems, like
the D.C. Hayes Micromodem II, are
compatible with the Bell System
103-type modem. Theoretically, all of
this compatible equipment can be
connected to each other if the baud
rate and duplex modes match.

The D.C. Hayes Micromodem II is
a low speed data communications
sub-system for the Apple II com-
puter. It can operate at 110 or 300
baud rates. A baud rate of 300 is
approximately equal to 30 characters
per second. In most instances, an
Apple II equipped with a D.C. Hayes
Micromodem would use a 300 baud
rate unless it is linked to a Model 33
Teletype machine. These Teletype
machines (there are many of them

around), and all the machines linked
to them, will only send and receive
signals at a 110 baud rate. With a
D.C. Hayes Micromodem II the baud
rate can be changed by POKE and
PEEK Basic programming state-
ments or, more simply, by inputting
the corresponding control characters
outlined in the user's manual.

There must also be compatibility
between the Duplex modes of the
two connected computers. The D.C.
Hayes sub-system can operate in full
or half-duplex. Full-Duplex means
that data can be sent in both
directions at the same time.. Regular
telephone lines allow for this two
way transfer, since both people in a
phone conversation can talk at the
same time.

Half-duplex allows for transmis-
sion in only one direction at a time.
This mode is a little more comp-
licated for regular people to use. An
"over" or some such indicator signal
must follow each segment of the
transmission to let the connected
computer know when the transmis-
sion is over and it can respond.

Setting the D.C. Hayes Micro-
modem to full or half-duplex is
accomplished with a Control F or
Control H, respectively, as outlined
in the user's manual.

The Computer Con-
nection is in operation
24 hours a day

When you unpack a D.C. Hayes
Micromodem II you will notice only
four easily identifiable parts:

1. A printed circuit board which
mounts into an Apple II peripheral
slot.

Lorraine Mecca

The D.C. Hayes Micromodem II
has opened the lines of Data
Communications to Apple II owners
from Atlanta to Los Angeles, and
beyond. Once the Micromodem II
hardware is installed the user is a
dial tone away from the Computer
Connection.

The telephone company has been
adding to its vast network of phone
lines since the turn of the century.
There is hardly a city or town in the
United States which is not acces-
sible to any phone in the country.
So, if an Apple II owner in Bayonne,
New Jersey wants access to infor-
mation stored in a time-sharing
computer in Portland, Oregon, the
obvious way to connect the two
computers would be over the tele-
phone lines.

Although it sounds simple, it
isn't. There is a problem. Telephone
lines are designed to carry the very
limited frequencies of the human
voice. On the other hand, computers
are desiqned to transmit digital ones
and zeroes.

To make the two systems com-
patible the digital signals must be
modulated and coded onto a narrow
band of frequencies the phone
company machinery can recognize
and transmit without distorting the
message. Once these coded signals
reach the other computer the fre-
quencies must be demodulated into
the original pattern of ones and
zeroes.

The device used for this unique
translating situation is called a
MODEM. The word MODEM is a
combination of the words MOdu-
lator/DEModulator.

Lorraine Mecca, 6791 B Westminster Ave.,
Westminster, CA 92683
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Connection, cont'd ...
2. A microcoupler which attaches

to the telephone modular cable.
3. A ribbon cable that connects

the printed circuit board to the
microcoupler.

4. A modular cable that connects
the telephone line and the micro-
coupler.

Before you try to install it, make
sure your Apple II is turned OFF and
remove the cover. Along the back
wall of the computer there are eight
printed circuit edge connectors in
parallel rows. -These slots are num-
bered 0 through 7. Slots 0,6,&7 are
reserved for Basic fimware and disk
controller cards. The printed circuit
card will work in any slot from 1-7,
though the user's manual references
slot 3 throughout.

There are cable slots cut in the
back of the Apple II case. The ribbon
cable should be run through one of
the cable slots. The cable connects
the printed circuit card to the
microcoupler by a connector at each
end of the cable. These connectors
can only be inserted in one direction.
Once the connections are made, the
case can be replaced.

There is hardly a city
or town in the United
States which is not
accessible to any
phone in the country.

A modular telephone cable pro-
vides. the final link between the
computer and the telephone network.
Insert one end into the appropriate
squarish hole in the microcoupler
box (you will hear a snap when it is
inserted correctly). The other end
plugs into a similarly squarish hole
in the modular telephone jack in the
wall. If your home or office is not
equipped with a modular phone jack,
you must purchase a modular adap-
ter or have the phone company install
a modular jack.

There are certain legal restric-
tions to using. a modem with public
telephone lines. You cannot connect
a computer to a pay phone or a party
line. You also must call the phone
company business office and give
them all the telephone numbers to
which you will be connecting your
computer (home, office, school,
etc.). They will want to know the FCC
registration number and the ringer
equivalence number. Both of these
numbers are given in the user's
manual. You must also notify the

phone company if you permanently
disconnect your computer (I've heard
reports that some local phone com-
panies don't want to be bothered
with this information).

Now you are set for the Computer
Connection. D.C. Hayes firmware
included with the sub-system sup-
ports three different operation
modes.

Terminal Program
By activating the terminal pro-

gram your Apple II simulates a dumb
CRT terminal. In this mode you can
call another Apple II equipped with a
D.C. Hayes Micromodem II, or any
computer equipped with a Bell
System 103-type compatible modem.
This includes most of the big
time-sharing systems.

Remote Console
In this mode your Micromodem II

equipped Apple II can be contacted
and controlled by a Bell System
103-type equipped dumb terminal.

Program Control
By using a Basic program your

Apple II can dial and hang-up the
phone, or send and receive data.
More advanced programming skills
allow for more complicated tasks.
The user's manual provides sample
programs.

A comeuter Connection
Computer Components of Orange

County, in Westminster, California,
has much to offer the modem
equipped Apple II.--- .

"l hope you won't take it too hard
being replaced by a computer. II

©Creative Computing

In April of 1979, the store owners,
GezaCsige and Will Otaguro, instal-
led a dedicated communications
phone line into the store. The phone
line was attached to one of the
store's Apple II demonstration mod-
els through a D.C. Hayes Micro-
modem II. Now, a mere phone call
connects customer's home systems
with the store system.

The Computer Connection is in
operation 24 hours a day and
provides callers with a message
bulletin board, public domain soft-
ware, class and workshop schedules
and registration, and a number of
computer game tournaments. These
offerings are expected to increase as
the number of modems in home use
accelerates. On the drawing board
are plans to have an Alpha Micro with
10 megabyte hard disk on line by
early Fall.

But why all the freebies? "It's
good business," answered Geza
Csige. "We've more than doubled our
D.C. Hayes Micromodem sales since
we installed the line. We learned that
we need to supply our customers
with things to do with their com-
puters. The more we give them to do,
the more they buy."

To reach Computer Component of
Orange County via modem dial (714)
898-1984. It is necessary to have a
Modem and a terminal to make this
connection.· To make complete use
of the store's facility the home
system should contain an Apple II
with 32K of memory, a disk drive
system, a printer (for hard copies of
messages, schedules and programs)
and a D.C. Hayes Micromodem II.
This is an optimum system, and
stripped down versions are useful
within limitations.

Computer Components is plan-
ning to extend their Computer Con-
nection to the Atari personal com-
puter as soon as a compatible
modem is available. 0
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Not long after I bought my P·ET,I
beganshopping around for an RS232C
interface that could be used with an
acoustic coupler. The TNW488/232
from The Networks seemed to meet
the requirements. So I ordered it.

Within two weeks I received the in-
terface. It included an excellent man-
ual describing both hardware and
software aspects of the unit, along
with examples in PETBasic.

The Hardware

I set the appropriate hardware op-
tions (device number, baud rate, par-
ity, etc.), soldered together a twenty-
five pin connector and plugged it in.
Within minutes I had entered the
sample test program from the manual.

Pet
As A Remote Terminal

Ken Cox

worked as expected except about ten
percent of the characters coming
from the host computer were being
dropped. Then I remembered the
warning from the manual: "PET
Basic can barely keep up at 300
baud." Evidently the program was just
slow enough to lose a few characters.
The obvious solution was to make the
program a little more efficient. But
that is easier said than done, espe-
cially with a fifteen line program. A few
nights of experimenting told me that
this would not work. I certainly did not
wish to slow down to 110 baud. The
alternative was to write a machine lan-
guage program to do the same thing.
I had previously done some ma-

chine language programming with the
8080A, but not with the 6502, the mic-
roprocessor in the PET. As it turned
out, I knew enough to be danqerousl

Initially I searched for PET ROM
routines to print and receive char-
acters. I found the subroutine to dis-
playa character on the screen. That
was a lucky find. PET documentation
is almost nonexistent. Piecing to-
gether several magazine articles
helped, but did not completely solve
the problem. This is when Doug Gage
from The Networks proved to be very
helpful. He discovered PET ROM
routines to get and send characters.
He even wrote a program to emulate a
terminal. I was unable to use this pro-
gram as is, but it did give me some
good ideas.
I soon discovered the richness of

PET ROM routines and the difficulty,
yet power, of machine language. I had
an assembler (programmed in Basic)
to help me. However, it did not allow

mnemonic addresses, a major draw-
back to debugging. But I still enjoyed
programming the 6502.

The PET character set is not totally
ASCII so the task is not as straightfor-
ward as might be expected. Realizing
the difficulty in making a universal
CRTemulator for the PET, I set up the
requirements for my operation:
1. PET sends all capital letters,

numbers, control characters and most
special characters.

2. PET receives all of the above
plus small letters.
3. Certain characters received by

the PETwill have to be converted.
The machine language program is

placed in memory location 826-1023,
the second cassette buffer. This is an
excellent place as Basic does not
interfere.

Summary
Just a final word on the operation of

the program. Pressing RVS prior to
any letter transmits the corresponding
control character. ASCII characters
with a decimal value greater than 122
will be converted incorrectly. This is
acceptable to me as I do not use
these characters. A more severe lim-
itation is the lack of a BREAK.This is
not a hardware feature of the TNW4881
232. I know of no way to transmit a
BREAK exclusively with software, Fi-
nally, pressing the CLR returns the
user to Basic.

Over the past two months, I have
used my program with the PET into an
HP2000timesharing system with very
satisfying results. The program is not
perfect, but it certainly works fine
furma 0

i To my surprise it
I worked the first time! I
I'I had actually sent and
I received characters
I through the interface
in Basic.

I set the acoustic coupler to loopback
(all characters entering are immedi-
ately echoed back). This test would
check both transmitting and receiving
capabilities. To my surprise it worked
the first time! I had actually sent and
received characters through the in-
terface in Basic. What a snap! Mak-
ing the PET a 300 baud CRT terminal
was going to be much easier than an-
ticipated. Or, so I thought at the time.

The Software

A quick Basic program with writ-
ten and I made the first attempt to dial
the host computer. A few control
characters needed to be converted.
That change was easily made and I
dialed again. This time everything

Ken Cox, 322 Joanne St., Cedar Falls, IA
50613.

60 CREATIVE COMPUTING



Something New for your PET

PET Personal
Computer Guide
by C. Donahue and J. Enger
This book is a step-by-step guide for
the computer novice who wants to
learn how to operate and program the
PET computer. Assuming no prior
knowledge of computers, this PET
Guide contains information on all
areas of interest ranging from how to
push the buttons on the tape cassette
unit to a detailed description of PET
memory contents. #30-6. $15.00

NEW this Spring

tf'---

~,.."
~ ~PETand the
'1111488

Bus (GPIB)

hgene rillNr-C.W.JcnMn

,-'---."',"

PET and the
IEEE 488 Bus fGPIBJ
by E. Fisher and C. W. Jensen
This is the only complete guide avail-
able on interfacing PET to GPIB. Learn
how to program the PET interface to
control.power supplies, signal
sources, signal analyzers and other
instruments. It's full of practical
information, as one of its authors
assisted in the original design of the
PET GPIB interface. #31-4. $15.00

NEW Now available!

6501---

6502
Assembly Language
Programming
by L. Leventhal
For the advanced programmer:
increase the capabilities and
performance of PET (and other
6502-based computers) by learning
to program in assembly language.

#27-6. $12.50

Some Common
BASIC Programs
By L. Poole and M. Borchers
This book was designed for people who can use a variety
of practical BASIC programs - 76 programs in all that
cover a wide variety. of personal finance, math, statistics,
and general interest topics. The documentation in the book
is complete so that you can run the programs even if you
aren't an experienced programmer.

#06-3. $12.50

PET owners can purchase the programs ready-to-run on
cassette or disk, using the book as a manual for program
descriptions, operating instructions and programming
options.
Disk #33-0. $22.50 Cassette #25-X. $15.00

r------------------------------------l
: ~ OSBORNE/McGraw-Hili :

I I
I Name: 1

1 Address:'1

I City: 1
State: ZIP: _

I Phone: I
I I
1 0 Allfonegn order $4.00 per book for airmail OSBORNE/McGraw-Hili. I
I 0 $0.75 per book 4th class in the U.S. (allow3-4 weeks) 630 Bancroft Way, Dept, L2 "J'~;I

o $1.25 per book UPS in the U.S. (allow10 days) Cassettes and Disk: Berkeley, California 94710 c:;,.. ,j,;j
I 0 $2.50 per book specialrush shipment in the U.S. 0 No additionalcharge in the U.S. (415) 548-2805 •TWX 910-366-7277 I.n. 1

L .:~er.:iP:nt.:.c:t::.~n~I~~28: _ ~ ~.5~c~or~n=a~ J
51074
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0)
I\)

o
::D
m,.
~<:m
oo
lil:
""c:~
Z
I:)

826 033A A2 04
828 033C 20 BJ OJ
831 03]F DO 03
833 0]41 4C 76 03
836 0:H4 C9 9:'l
B:3a 0:,46 DO 04
840 0]48 20 CC FF
843 034B 60
B44 O:l4C e'7 12
846 O::14EDO OB
8413 O:3~W A9 OJ
850 0]52 BD FF 03
853 0355 ole 76 03
B~;6 (n~:iBIHl
857 0]59 AD FF OJ
1360 0:35C FO OC
062 casr: t~'1 00
064 O~60 OD FF OJ
867 0:'11.;39B
868 0]64 1G
8{'9 0]65 69 CO
a71 O]{'7 4C 71 03

PRINTSCR074 036A 20 CC FF
077 O:36D 9f3
878 O]6E 20 BF 03

HPOUT OBl O:57:l A2 06
003 0373 20 E1 03

HPIN BB6 037" (.,;!. 07
00& 0378 20 BJ 03
B91 03'?I< An
avz (M7C 2';> 00
894 03'?E VO 03
096 0300 4C JA 03

CHRIN 8'/9 03!):5 A2 os
90:l 0:5!)5 20 B:5 0:5
904 O:lBO A2 00
906 O:5BA20 90 OJ
90'1 03BD 413
910 030E 20 CC FF
91] 0391 6B
914 0392 20 BF OJ
91'? 0]95 4C :5A 03

SWITCH 9~>'OO:l9B AO
921 OJ99 BV EB 03
924 03'/C DO O~,
'126 039E ',B
92'? 039F 20 V7 OJ
9~~O0:5A2 60
nl 03A:! 9B
932 03A4 DV EB OJ
93~:; O~~A7FO O!':;
937 O:3A') EO
938 03AA E8
939 03AB 4C 9B OJ
942 03AE EO
943 03AF BD EB 03
946 03B2 60

KBIN LDXIM 4
~JSR 947
BNE

Get character from keyboard GETCH 9~',?
'150
95:l
954
'157
958

PRINTCHR95'1
960
961
964
966
'76'1
970

03B3 20 C6 FF
0386 20 E4 FF
03B9 4B
03BA 20 CC FF
O:5BV60
O:5BE60
03BF 48
03CO 48
03Cl 20 CC FF
03C4 A9 14
0:5C6 20 D2 FF
03C9 60
03CA 20 V2 FF

Subroutine to print a character on g
6!J484 screen. ::::I

20 Delete cursor

JSR 6!J47sSubroutine to get a character.
.JSR 6~~08
PHA
JSR 65484
PLA
RTB
PHA
PHA
JSR
I...D,',111
,.JBF~
PL."

c)~::i4rr'O

;::'''' If no character go to HPIN
C)OO

1·1/ If character=CLR,return
Ji1F'
Ci'iF' Hi
BNE 4

,',:)484

BI~E

STt1
..1i'!F
T~i'(
L[lI~1

BECl

10~':3
B8<:)

'17:3 O:lCDM' M,
'175 03CF 20 D2 FF
'178 03D2 20 CC FF
9810:lD5 b8
982 0:31:1660

HPPETSML,91l:303D7 C'I 60
-985 03V'1 10 01
9137 03DB bO
vas 03ItC HI
9B9 03VD b'l 60
'191 03[11' A8
9'12 O:3EO60

SENDCHR 9'/:3 03E1 20 cv FF
9'16 0:3E4 20 D2 FF
9'19 03E7 20 CC FF
1002 O:~EAbO

SWTABLE l,OO:~O:3EB 1:1. 00
100!:; 03ED :I.2
100b O:lEE 00
100} O:IEF 13
100B O:3FO00
1.00'1 osri 14
1010 031"2 00
:lOll 031'3 lD 00 OC
1014 O:lF6 9:3
10:1.!:i O:'lF/ ~,:iF
1016 03FO 14
1017 O:l1"1 00
101f:1 O:3FAn
:1,0:1'1O:lFl) 77
1020 03FC 77
1021 0:5FI:I 77
1022 03FE 60

CTLFLAG 1023 03FF 00

,.ISR <,,!:j49() Print character
LD,',Ii'j 1,'><', Print new cursor
•.Jf:)F;~ 1.)~:;Al9()
.")SR b~'.'j4B4
PI...i',
R"rS
CMPIM
BPI... 1.
RTB
CI...C

<h) Subroutine converts ASCII small
letters to PET small letters

ADCli"' 9c:)
If-'\'
F~TS
,.J~:iF\ {)::j4G:L
..JSf:': (:):':j4~;'O
•.JSH b:'.i4GAt
RTS
mUd Y 0

*BRI(
*Iif(l(
*BHI(

D!:,t'"iX 3()~"!2

***BHi(
***
'"~-;:TS

BRI(

BASIC Calling Program

10 OPEN 4,O,0,"KBIN":OPEN 5,4"O,"HPIN"
20 OPEN 6,4, 1,"HPOUT":OPEN 7,5,O,"STATUS"
30 POKE 1023AO:REM SET CONTROLCHARACTERFLAG TO OFF
40 POKE 5946~,14:REM SET SMALLLETTER CAPABILITY
50 PRINT "clr"':REM CLEAR SCREEN
60 SYS(826):REM CALL MACHINELANGUAGEPROGRAM
70 POKE 59468, 12:REM RESET GRAPHICS CHARACTERS
80 END

Transfer character to index reg y
10;:,':3 Load control character flag
iz If control character flag=1

LIi';W c send corresponding control
1()~'::; char,"cter( subtract 64 from value),

reset control character flag=O,
go to HPOUT.

;,7'2 If control character flag=O,
DiH go to PRINTSCR.
6:',14,:;'; "Untalk and unlisten" GPIB bus

aT,:'.
Tyl\
CLC
.:,DCIi'j
,JHF'
...JSF'
l'YA
~JSR 9S9
I_DXIM 6
JSR 993
LDXIM 7
.JSR 947
TAY
Ai~DIM 8
BNE J
JMP 826

Print character on screen
Send character to HP

Get input status from RS232

Store character in index reg y
If data received bit is not set
go to KBIN.

LDXIil ::i If data received bit was set,
,.Ii:;!', '1';7 get character.
LDXln ()
...)S,' 92() Call switch input character routine.
PH,,,
JSI:~ 6:':i4G4
PI...",
,Jrm 9::i9 Print character on screen
...Jilf" 82<'> Go to KBIN.
'1'•.,'0' Subroutine to convert from one
1...1:1•..x 100::)character to another.
[<NE !J
TY;',
,.IS" 9<;::; Call ASCII to PET small letter
RTS conversion routine.
TYA
C,1FX 1003
HEel ',I
IN"
II'"
.JI,1F {Y::.~O
INX
L..IJAX 1003
RTS

:IJ
CD
3o-CD
-a:



The VIP hobby computer:
Start programming for only $99.

New! VP 111 $99
Microcomputer. . . . •
Assembled* and tested.
Features:
• RCA 1802 Microprocessor.
• 1K Bytes static RAM.
Expandable on-board to 4K.
Expandable to 32 K Bytes total.
• 512 Byte ROM operating system.
• CHIP-8 interpretive language or
machine language programmable.
• Hexidecimal keypad.
• Audio tone generator.
• Single 5-volt operation.
• Video output to monitor or modulator.
• Cassette intedace-100 Bytes/sec.
• Instruction Manual with 5 video game
listings, schematics, CHIP-8, much morel
Ideal for low-cost control applications.
Expandable to full VIP capability with
VP-114 Kit. -
'User need only connect cables (included), a
S-volt power supply, and speaker.

New low price! $199
The original VIP. . •
Completely assembled
and tested.
All the features of the VP-111 plus:
• A total of 2K Bytes static RAM.
• Power supply.
• 8 Bit input port.
• 8 Bit output port.
• I/O port connector.
• System expansion connector.
• Built-in speaker.
• Plastic cover.
Three comprehensive manuals:
• VIP Instruction Manual-20 video
game listings, schematics, much more.
• VIP User's Guide-operating instruc-
tions and CHIP-8 for the beginner.
• RCA 1802 User's Manual (MPM-
201 B) - complete 1802 reference guide.

Hell

COSMAC VIP lets you add
computer power a board
at a time. .
With easy-to-buy options, the versatile
RCA COSMAC VIP means even more
excitement. More challenges in
graphics, games and control functions.
For everyone, from youngster to serious
hobbyist.
Built around an RCA COSMAC micro-
processor, the VIP is easy to program
and operate. Powerful CHIP-8 inter-
pretive language gets you into
programming the first evening.
Complete documentation provided.
Send the coupon now ...
Complete the coupon below and mail to:
RCA VIP Customer Service, New
Holland Avenue, Lancaster, PA 17604 .
Or call toll free (800) 233-0094
to place your Master Charge or VISA
credit card order. In Pennsylvania,
call (717) 397 -7661, extension 3179.---------------------------Please send me the RCA COSMAC VIP items indicated.

o VP-111 NewlowcostMicrocomputer
(See description above) $99

o VP-114 Expansion Kit forVP-111-lncludes
3K RAM, I/O Port and connectors..; $ 76

o VP-711 VIP-The original VIP Microcomputer
. (See description above) $199
o VP-44 RAM On-Board Expansion Kit-Four

2114 RAM Ie's. Expands VP 711
memory to 4K bytes. .. .. .. . .. .. .. ... $ 36

o VP-590 VIP Color Board-Converts VIP to
color. Four background and eight
foreground colors.. .. . .. .. .. .. .. .. ... $ 69

o VP-595 VIP Simple Sound Board-Provides
256 programmable frequencies. For
Simple music or sound effects.
Includes speaker.................... $ 30

o VP-550 VIP Super Sound Board- Turns your
VIP into a music synthesizer! Two
independent sound channels. On-
board tempo control. Outputs to
audio system $ 49

o VP-551 4-Channel Super Sound-Includes
VP-576 expander, demo cassette
and manual. Requires VP-550 and
4KRAM $ 74

o VP-570 VIP Memory Expansion Board-
Plug-in 4K RAM memory $ 95

o VP-580 VIP Auxiliary Keypad-Adds two-
player interactive capability. 16-key
keypad with cable. Connects to
sockets on VP-590 or VP-585....... $ 20

o VP-585 VIP Keypad Interface Board-Inter-
faces two VP-580 Auxiliary
Keypads to VIP. $ 15

o VP-560 VIP EPROM Board-Interfaces two
2716 EPROMs to VIP................. $ 34

o VP-565 VIP EPROM Programmer Board-
Programs 2716 EPROMs.
With soHware......................... $ 99

o VP-575 VIP Expansion Board-Provides 4
buffered and one unbuffered
expansion sockets. $ 59

o VP-576 VIP Two-Board Expander-Allows
use of 2 Accessory Boards in either
I/O or Expansion Socket.. .. .. .. .. ... $ 20

o VP-601 ASCII Keyboard-128-character
ASCII Encoded alphanumeric
keyboard. $ 65

o VP-611 ASCII/Numeric Keyboard-Same
as VP-601 plus 16 key numeric
keypad $ 80

o VP-620 Cable: Connects ASCII keyboards
toVIP $ 20

o VP-700 VIP Tiny BASIC ROM Board-BASIC
code stored in 4K of ROM.. . . . . . . . . .. $ 39

o VP-710 VIP Game Manual-Listing for 16
exciting games. $ 10

o VP-720 VIP Game Manual-II-More exciting
games (Available 2nd qtr. '80) $ 10
CDP1802 User Manual-(Included
with VP-711): : :. $ 5
Please send more information....... -

o MPM-
2018

o

Enclosed is $ for items checked plus shipping & handling charge of $3.00.
Add your state and local taxes $ Total enclosed $ _
I enclose 0 check or 0 money order or, charge my 0 VISA/Bank Americard
o Master Charce.
Credit card account No. _
Master Charge Interbank No. Expiration date: _

Signature (required for credit card orders): _
Name (please type or print):. ----- _
Street address: _
State & Zip: _

City _

Telephone: (

Make checks payable to RCA Corp. Prices and specifications are subject to change
without notice.
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INTROL/X-IO. '
COMPUTERIZE YOUR HOME.
The Introl/X-10 peripheral system for your Apple*
Computer allows you to remotely control lights and
electrical appliances in your home.

YOU'RE ALREADY WIRED.
Introl/X-10 operates by utilizing your computer's intelli-
gence to command the BSR System X-10 to send signals
over regular 110 volt household wiring. That means you
can control any electrical device in your home without
additional wiring.

READY TO USE.
Introl/X-10 comes with complete software to control
devices on pre-determined schedules, and features:
•Contini devices at a specific time. •Select a daily or
weekly schedule. •Specify a day of the week, or an exact
date for a particular event.· Specify an interval oftime for
an event. • Rate device wattages for a running account
of power consumption during your schedule for energy
management. •Used with-our Apple Clock" your sched-
ules may run in "background" while other programs
may run at the same time in "foreground."

EVERYTHING YOU NEED.
The Introl Controller board plugs into a peripheral slot
of your Apple. With an ultrasonic transducer it trans-
mits control signals to the BSR/X-10 Command Console
which may be plugged into any convenient AC outlet near
your computer. On command, signals are sent to remote
modules located at the devices you wish to control. Up
to 16 remote module addresses may be controlled from
your Apple.

AVAILABLE NOW.
The Introl/X-10 System consists of the Introl Controller
board with timer and ultrasonic transducer, the X-10
Command Console and three remote modules. $279.
Complete and tested. If you already have a BSR System
X-1O,the I~~rolController board is available separately for
$189. Additional remote modules are available at $15. See
your computer dealer for a demonstration. Or, return the
coupon below for complete information.
Available through computer dealers worldwide
'Apple is a trademark of Apple Computer Inc.
SSR/System X-10 is a trademark of SSR, ltd.

r----------------------------------,r.] Mountain Hardware Ine. .
Il~LEADERSHIP IN COMPUTER PERIPHER~LS

300 Harvey West Blvd., Santa Cruz, CA 95060
. (408) 429-8600

Sounds great. .
o Home control from my Apple?

That sounds like a great system. Send me all the details.
Name _

Address _

City State Zip __

Phone _
------- J
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Awhile back a Creative Computing
reader asked how to store information
on his/her genealogy with a micro-
computer. This article describes some
of the principles of tree construction in
Basic and explai ns how to apply them
in constructing a genealogy program.
We'll be making reference to the GENE
program which appeared in last
month's Creative Cornputinq ("GENE:
Retracing Your Past Through Gene-
alogy" - Feb 80). It is written in TRS-80
Level II Basic, but can easily be
adapted to other versions of Basic
whichatlow string arrays.

Initial' Housekeeping

The main problem in working outa
genealogy program is to find a way to
represent your family tree so it can be
modified easily. Here is how. First, set
up a string array N$ which will contain
your relative's names:

DIM N$(100)
We will put "UNKNOWN" in N$(1), and
then store names of 99 relatives in
N$(2), N$(3), ... , N$(100). It really
won't matter what order you put the
names in.

Now we set up two more arrays of
the same size as N$:

DIM M(100), F(100)
These arrays contain numbers that
point to the places in N$ where the
names of the mother and father of a
given relative can be found. For
exam pie, suppose N$(4) contains:

MORTIMER SNERT
Then M(4) should contain a number
(say it's 21) which tells us where the
name of Mort's mom can be found in
N$. To put it another way, N$(21), that
is, N$(M(4)) will contain the name of
Mort's mom. Similarly, N$(F(4)) will
contain the name of Mort's father. If it
turns out that nobody knows who
Mort's father was, we just let F(4) = 1,
so that F(4) "points to" what is in N$(1),
namely "UNKNOWN" (You should set
M(1) = 1 and F(1) = 1, since mothers
and fathers of unknown people are
unknown too.)

James Garson, University of Notre Dame, Notre
Dame, IN 46556.

Working 'With Your Family Tree

Writing programs to change and to
move around in your family tree is
fairly easy. If you want to add new
names, just write them in the first
unoccupied spots in N$. To keep track
of where this is, you need to keep a

Writing programs to
change and to move
around in your family tree
is fairly easy.
number in a variable (call it P) that
points to the last occupied spot in N$.
To add a new relative named Samantha
Snoggert, we just add 1 to P, and store
her name in N$(P). We will also heed to
update M and Fso that they point to the
places where the names of her parents
are found. Normally we won't remem-
ber the numbers where these names
are found, but it is easy enough to write
a program that takes, for example, the
name of Samantha's mother, and then
puts the right number in M(p). Here isa
program that does just that:

10 INPUT "MOTHER'S NAME"; M$
20 FOR J=1 TO P
30 IF N$(J) = M$ THEN GOTO 60
40 NEXT J
50 J=1 (Name wasn't found so

person is unknown)
60 M(P)=J (J is the number for

name in M$)
Here are a couple of programs that

are handy for "moving around" in a
family tree of this kind. To print the
name of Mort's mother, for example,
we just write

100 X=M(4)
(Remember, Mort's number is
4, so X is his mother's number).

110 PRINT N$(X)
To get the name of his grandmother,
just change Iine 100 to:

100 X=M(M(4))
(X is the mother of the mother
of Mort.)

66

ettinq the names of Mort's children
takes some searching:

500 FOR J=1 TO P
(p is the number of people we
have stored.)

510 IF 4=F(J) THEN PRINT N$(J) .
(If Mort is J's father, print J's
name.)

520 NEXT J
This program is a bit inefficient

since it must look at all the names to
find those of Mort's kids. The alterna-
tive is to set up more pointers for
children. Since a relative can have
many children, this pointer must be a
two dimensional array. For example,
C(4, 1) would contain the number for
Mort's first child, C(4, 2) the number for
his second child, and so on. You will
have to decide whether you want to
add "forward" pointers like C along
with M and F. Doing so would speed up
getting data on children and children's
children, etc., but the TRS-80 is fast
enough that you don't notice the time it
takes to do the search. Given that, it
isn't worth the bother of setting up the
new array C and writing a subroutine to
update it every time you add new data ..

To get names of Mort's grand-
children, we just change line 510 of the
previous program:

510 IF 4=F(F(J)) THEN PRINT N$(J)
(If Mort is father of the father
of J, then print J's name.)

Now this program wili only print out
names of Mort's grandchildren on the
male line; it does not print out names of
the children of his daughters. To get all
his grandchildren we must write:

510 IF 4=F(F(J)) OR 4=F(M(J))
THEN PRINT N$(J)

Herethe name for J is printed if Mort is
the father of the father of J or the father
of the mother of J.

To get a list of Mort's siblings (his
brothers and sisters), we just change
line 510 to

510 IF F(4)=F(J) THEN PRINT N$(J)
(If Mort's father and J's father
are the same, print J's name.

This program will print out the names
of all people who have the same father
as Mort (including Mort himself). That
means it will list any of Mort's half
sisters or half brothers by his father. To
get only Mort's full brothers and sisters
we write:

510 IF F(4)=F(J) AND M(4)=M(J)
THEN PRINT N $(J)

CREATIVE COMPUTING



Basic Tree, cont'd .. :
which prints the name of only those
people who have the same father and
mother as Mort. To get a list that
includes Mort's half brothers and
sisters, just put OR instead of AND in
510. If we want a list of Mort's aunts
and uncles on his father's side, we
simply change line 510 again: .

510 IF F(F(4))=F(J)
THEN PRINT N$(J)
(If father of father of Mort is
father of J, then print.)

Further Expansion
Now let's get sex into the picture.

To get names of brothers but not
sisters, or uncles, but not aunts, we
need to be able to tell who is male and
who is female. It is easy to store sex
data in a new array S$. Then S$(4) can
contain "MALE," since that is what
Mort is, and S$(21) will contain
"FEMALE," since Mort's mother is
female.(You may want to savememory
by using a numerical array S, and code
numbers for the two sexes.) Now that
this information is available, we can
change our program so that it prints a
list of Mort's brothers (by his father):

510 IF F(4)=F(J) AND S$(J)="MALE"
THEN PRINT N$(J)

This prints J's name only if J has the
same father as Mort and is male. We
won't go into all the ramifications on
half-uncles and 25th cousins, but it
should be clear that if you can state
clearly which of Mort's relatives you
want, you can write the correct

Now let's get sex.into the
picture. To get names of
brothers but not sisters,
or uncles, but not aunts,
we need to be able to tell
who is male and who is
female.
condition into 510 to get a list of their
names. In the program GENE (see
lines 500~599) you can only get the
siblings and children of a given relative
listed, but once you understand how to
rewrite the condition in lines like 510,
you can easi Iy expand th is part of the
program to handle any other relation-
ships you like.

Getting an entire list of Mort's
descendents is a bit complicated. For
example, we would have to write

510 IF 4=F(F(F(J))) OR 4=F(F(M(J)))
OR 4=F(M(F(J))) OR
4=F(M(M(J))) ...

just to get a full list of Mort's great-.
grandchildren. Maybe that explains
why genealogists only trace the male
line. It is.just too complicated to deal
with the whole picture. You could write
a program that puts the numbers of
Mort's children in an array, and then
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adds the numbers of their children, and
so on, and then prints the names for all
the numbers stored. Writing this
program isn't too difficult. However,
since most qenealoqists don't keep
information on the female lines, you
may never need to do this, Since I
disagree about which side of the family
is most important, here is a simple
prog ram that prints out the names of all

You can easily change
your mind about what
kinds of data to store
without messing up the
information that repre-
sents your family tree.
Mort's mother's descendents on her
female line for 5 generations:

700 FOR G=1· TO 5
710 PRINT "GENERATION"; G
720 FOR J=1 TO P
730 Z=J
740 FOR L=1 TO G

(Lines 740-760
set Z=M (...M(J))

G times
750 Z=M(Z)

So Zis the mother of
(G times) J.)

760 NEXT L
770 IF 21=Z THEN PRINT N$(J)

(Mort's mom's number is 21;
Z is the mother of (G times) J.)

780 NEXT J
790 NEXT G

You male chauvinists can replace line
750 with Z=F(Z).

Conclusion
There is probably a lot more

information you want to store on your
relatives than just their names and
sexes. It is easy to set up new arrays to
store as many, different kinds of
information as you like. If you want to
keep track of birthdays, set up an array
D$, and store Mort's birthday in D$(4).
GENE doesn't have any extra arrays
like this, but you can add them. The
advantage of setting up our tree the
way we did is so you can easily change
your mind about what kinds of data to
store without messing up the informa-
tion that represents your family tree.
This may help you solve the inevitable
problem of inadequate memory. Any
reasonably large genealogy will
gobble up 16K. But when you are
hunting around for relatives, the only
arrays that really have to reside in
memory are M, F, N$ and S$. (You can
even do without N$, if you can
remember relatives by number.) All
other information can be on tape, or
even in notebooks. During a search
you can keep numbers of relatives you
want data on in a list, which can laterbe
used to print out or look up specific
information. D
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Perhaps no other native American
treasure legend has so grasped the
attention of the public as that of the
Beale Papers. Allegedly composed
circa 1820, the texts, at least the one
which has been solved, describe a
fortune in gold and jewels buried in two
lots in the Blue Ridge Mountains of
Virginia, near the town of Montvale
(once known as Buford's).

The story of the treasure and its
depositors and seekers is enough to fill
a book, which has been done (see
"Beale Bibliography") and to spawn a
myriad of articles. It will be sufficient to
say here that the treasure, if it ever
existed, is not known to have been
recovered. Nor have the two unsolved
messages ever been broken; neither
have they been statistically proven to
be hoaxes, composed of random
numbers.

The texts describe a for-
tune in gold and jewels.

The three messages are assuredly
a swarm of numbers. Technically, they
are classified as homo-phonic ciphers,
in which the letters of the alphabet are
replaced with various numbers, the
more common of the letters, like E, T,
A, 0, I, N, etc., having many more
substitutes than rarely-used letters like
J, X and Z. Paper Number One is
composed of 520 numbers, ranging in
value from 1 to 2906, with a total variety
of 297. Number Two is 763 numbers
long, having numbers going from 1 to
994, with a variety of 179. Number
Three has618 numbers, ranging from 1
to 975, with a total of 263 different
numbers.

According to generally accepted
tradition, all three papers are the
product of one Thomas Jefferson
Beale (179?-182?-1851?). The ques-
tion marks indicate that there is still
some doubt as to the authenticity of
this particular T. J. Beale. In 1819 and
1821 he deposited gold, silver and
gems acquired by him and a party of
thirty adventurers in an excavation or
vault near Goose Creek, in Bedford
County, Virginia. Before leaving again
in 1822 for the Southwest and more
treasure, he gave a box to innkeeper
William Morriss with instructions to
open it if he did not return in ten years.

~fter a decent interval of 23 years,
MOrriss opened the box, to discover
the three papers, along with letters

Frederick W. Chesson, 144 Fiske! Street, Water-
bury, CT 06710.

describing the gold discovery and
promise that the key to the crypto-
grams would be sent to him. No such
key having arrived over the years,
Morriss attempted to read the mes-
sages, but in vain. Before his death, he
shared the secret with one James B.
Ward, who had somewhat better luck.

By numbering the words of many
texts, such as the Bible, etc., Ward
found that the Declaration of Inde-
pendence would decipher Paper Num-
ber Two. The key operated thusly: The
first ten words of the Declaration have
the following first letters: WIT C 0 HE
I B N ... When these are numbered in
sequence 1 = W, 2 = I, 3 = T, 4 =C, etc.,
and applied to the first letters of each
word, Ward recovered a tantalyzing
decipherment which commenced:

"I have deposited, in the country of
Bedford, about four miles from' Bu-
ford's, in an excavation or vault, six feet
below the surface of the ground, the
following articles belonging jointly to
the partie whose names are given in
(Paper) Number 3, herewith:

"The first deposit consisted of one
thousand and fourteen pounds of gold
and three thousand eight hundred and
twelve pounds of silver ...

"Paper Number 1 describes the
exact locality of the vault ... "

In vain did Ward and a host of
successors try to fit the Declaration
and every other possible book or
public document to Papers 1 and 3.
Others have attempted dowsing, clair-
voyance and just plain intuition for the
sites of their pick-and-shovel efforts. In
1970, Dr. Carl Hammer, Director of
Computer Sciences at UNIVAC in
Washington, DC, was awarded a $500
prize for his paper on "Signature
Simulation and Certain Cryptographic
Codes." With the use of a Univac
computer he showed that the elusive
Papers 1 and 3 were not random
number accumulations, but were
constructed along lines similar to the
solved Number 2, although there were
grounds to believe that a count was
made of more than just the first letter in
the words of the key texts.

On Saturday, September 8th,
1979, some seventy computer scien-
tists, cryptographers, historians,
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treasure hunters and plai n interested
parties, assembled in the Univac
auditorium to hear a variety of topics,
ranging from Beale's possible connec-
tion with intrigue in New Orleans, to
the latest in cryptanalytic computer
programs. No breakthrough was pub-
licly announced, though several "im-
pending solutions" were again re-
vealed, as similar ones had been
proclaimed at the last Beale Sym-
posium in April, 1972. Meanwhile, the
value of the still-buried gold continues
to rise, perhaps exponentially.

Cryptanalysis

The following notes are directed at
the newcomer tothe Beale Papers, and
cryptograms having multiple substi-
tutions in general.

It is no! necessary to write out a
trial cipher alphabet encompassing all
the numbers appearing in the cipher-
texts. An examination of the three
papers will disclose that there are long
strings of cipher numbers which do not
go much higher than 120, with test
segments having numbers under 100
being quite plentiful.

There is still some doubt
as to the authenticity of
this particular T. J. Beale.

Take the following string from
Number 2:
. . . 47-85-50-37-49-47-64-6-7- 71-33-4-
43-47-63-1-27 ....

If you had been trying the Declara-
tion of Independence as a key with
words being numbered, your trial
substitution would have given the
following result:
... NETEENTHESECONDWA ...

This recovery is so promising, in
terms of the patterns like TEEN, THE,
and SECOND, that a little additional
filling in would quickly crack the entire
message.

CREATIVE COMPUTING



Treasure, cont'd ...
Likewise, in Message Number 1,

the following strings are worth
checking:
67-104-86-52-88-16-80-121-67-95-122
and 84-16-79-23-16-81-122.

Message Number 3 can be tested
with the following strings:
2-44-53-28-44-75-98-102-37 -85-107-
117-64-88 and 64-10-106-87-75-47-21-
29-37 -81-44-18 and 24-93-3-19-17-26-
60-73-88.

The value of the still-
buried gold continues to
rise, perhaps exponen-
tially.

If it is desired that the entire
message be displayed on a video
display, then graphic symbols or two-
digit alphanumerics, like J7, BK, +D,
N/, may be used to represent the three
and four digit ciphertext numbers to
save space on the display. This will be
especially important if the ciphertext
symbols are to remain constant on the
screen, while trial decipherments are
written in beneath. For instance,
having decided that in Message Num-
ber 2 numbers 7,33,37,49 and 85 stand
for the letter E, then an underwriting
display program would cause the
following:
... 47 85 50 37 ·49 47 64 6 7 71 33 4 43 47 63 1 27.

E E E E E

Attempting to discover the correct
key to the unknown messages may
take time, to say the least. Much more
progress can possibly be made by
attempting to identify the various
homophones, not necessarily as rep-
resenting a given letter, but repre-:
senting the same letter. One technique
is the Contact Radio Test, which

compares adjacent numbers to two
selected numbers. A simple (ficticious)
example follows, where 27 is sus-
pected as standing for the same letter
as 99:
· .. 33-17-91-44-27 05-13-86-58 .
· .. 33-17-91-44-9.9.-05-13-86-58 .

Here, all adjacent numbers ..over a
4-span range are identical, indicating
an extremely high probability that 27 is
a homophone for 99. In practice, such
one-for-one correspondences of adja-
cent numbers are highly unlikely, and
one must develop values for matches
closer to the target numbers, as in the
following example:
· .. 33-Y-91-44-27-0f-13-86-5e .

· .. 65-17 -14-21-rut-05-33-19-58 .

As an actual example, the follow-
ing Contact Ratio Test is made for
numbers 29 and 41 from Message
Number Two, both of which are known
to stand for plaintext letter T.

22-07-15-140-4 7-~-1 07-79-84-56-238
2-616-61-420-822-2.9-125-14-20-37-105

57-549-216-115-71-.2.9-.8.5-63-43-131-29
102-406-229-549-320-29-66-33-101-818-138

occurrences of 29 = 4 times

59-818-45-316-104-41-78-154-991-122-138
612-219-37-66-154-~-20-50-06-584-122

138-30-31-62-67-41-aQ-63-10-106-88
44-110-121-125-96-41-51-50-140-56-47
612-818-81-95-405-41-609-136-14-20-28

459-370-653-466-106-41-107-612-219-275-30

occurrences of 41 = 6 times

o 0 0 00 " 2 1 0 1 1-Number of contacts
1 1 1 24 " 4 2 1 1 1-Arbitrary Multiplier
000 0 0 " 82 0 1 1-Contact Product

12
10
1.20

Sum (8+2+1+1)
Divisor (4+6)
"Contact Ratio"

In this manner, every number of,
say, three or more occurrences is
tested against every other number, and
the "Contact Ratios" examined for
relatively high values. Number. pairs
having "high" values will "probably"
have the same plaintext letter equiva-
lent. This is an ideal example of an
application for computer-assisted
cryptography testing out the program
against the numbers of the solved
Message Number Two, to determine
the best values of the "Arbitrary
Multipliers" and the validity of the
procedurein general. Such a program,
in Fortran was written in 1970, to
attempt to crack the "Zodiac Murders,
Message Number Two" ... but that is
another Mystery, for another day. 0

Beale Bibliography

So much has appeared lately on the Beale
Treasure, that a complete listing would be almost
as long as this article, and probably out of date by
publication time. The Washingtonian, an area
magazine for the Nation's Capital, carried a Beale
feature in its September. 1979 issue.

For a detailed listing of books", articles,
copies of Original Documents, Special Research
Materials, and Computer Programs, write to the
following address:

The Beale Cypher Association
Box 216
Medfield, Mass. 02052

Additional References:

The Codebreakers, by David Kahn. Macmillan
Co., New York, 1967. Pages 771-772.

"Computers and Cryptology", by F. W. Chesson.
Datamation, January, 1973.

"Solving Secret Messages With a Computer", by F.
W. Chesson, Radio-Electronics, Dec. 1977.

'BOOK. "Gold in the Blue Ridge", by Walter and
Pauline Innis. Published by R. Luce,
Washington, DC, 1961. To be reprinted
with updated material.

BEALE PAPER NUMBER ONE. Said to oontain inst~uot1ons on looating the treasure vault.
'-1ST o~ NUMLHICAl KEY ELEMENIS FOlLOWS IN ARRAY FORM:-71 194 3b 17Ul 1:19 7b 11 63 1629 ~H \/11 63 132 16 111 95 611 3''1 g75 1'1

40 61\ 27 81 13'J 213 b) 9U 1120 e 15 3 126 2018 ~O 711 7~8 111:15 6011 2.'10
~36 (,64 582 15u Z51 28'1 308 231 1211 211 4b8 225· 401 31n 11 101 3US 1~9 18g 17
33 88 20b 193 I'+S 1 91f 73 1116 918 263 28 500 538 :'l!:>6 117 10'6 2·19 27 17"

130 i e 460 2!:> ••s!:> III 436 6~ 8~ ZOll 263 118 320 1118 .3b 1116 ?tlO 15 71 224
9bl 4~ 16 ••01 ;''J till 61 30'+ 12 21 211 283 1311 92 63 2~6 IItl6 6"2 7 219
104 :)60 78U It! 6<1 40-' 471j 131 160 79 73 11110 95 18 6~ 581 ::III b9 128 367
1160 17 81 1, 1U3 820 62. 116 97 10".3 862 70 60 1317 '171 5'+0 208 li<l 890 ::I4f>
36 150 59 50t! 6111 13 120 63 219 tl12 2160 1780 99 -'S 18 21 1.36 812 15 :?II

170 88 4 3u 11,+ 11l 18 1'+7 11::16 195 320 37 122 113 6 1110 8 120 305 4P
~8 '-tOi 44 lUb ,)Ul 1-' 'lOB b80 93 86 116 !:>30 82 5&8 9 10:? .36 1116 89 71

216 728 9b!:> did 2 3t! 121 195 III 326 1'18 234 18 !l5 t31 234 361 8i<~ 5 81
b~3 48 961 1~ l6 33 10 1101 365 92 88 181 27!> 3~6 <!01 20e. tl6 36 ;:>19 32n
8~9 0110 66 ".32b l' 4t1 122 85 216 28" 919 861 326 9t15 233 611 b8 2"2 431 96u
50 29 81 216 321 60" 1~ 612 81 36~ 36 51 62 1\/4 78 60 2UO 314 676 112
II 2B 16 61 136 247 H19 921 1060 '16" 895 10 6 b6 119 38 ~1 ~9 602 423

902 :,02. 294 1:S7!:> 71:1 14 23 111 109 62 31 501 823 216 2t10 34 211 1!50 1000 1"'2
2Ei6 19 21 11 34u 1~ 242. 31 tl6 23'1 1110 b07 115 33 191 67 lOll Be. 52 ""16 Bo 121 67 95 12i! 21" 5~1:I se 11 201 77 3611 218 6!:> 667 8~0 236 1511 211
10 98 3" 119 :5"6 216 119 71 218 116'1 11196 1617 51 -'9 210 36 3 19 5110 23?
~2 141 617 8,+ i<'Ju 8U 116 207 ~11 150 29 38 116 172 85 1911 36 261 5113 897

6211 18 212 oJ16 li!1 931 19 II 63 96 12 101 1118 16 1'+0 230 1160 5::18 19 ?7
08 02.. 1431 9U "'lb 27t>

\
7q 8-' 11 426 tl9 72 811 1300 POb 8111 ;:>21 132 40 lOP

;;4 L58 97~ 1101 Il* Ib 79 23 16 81 122 .324 403 912 227 936 4~7 :>5 86 34
••3 ,,12. 107 9b ".31,+ 26'+ 106S- 323 1128 bOl 203 12~ 95 216 8111 2906 6!l~ 810 2 30)

112 176 2D 71 "7 '" 20z. 35 10 2 ~1 17 8~ 221 .,,36 1120 2111 11 60 760 eNlJ

38 (520)Frequencies: 18 = 8. 19, 218 = 7. 18/81, 84, 88= 6. 10, 11, 34, 38, 83, 71, 86 = 5.

14, 17, 64, 95, 96, 122, 1.50, 219, 415 = 4.
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magazine full of
facts, software and
challenges -

Free Software
Lots of it! Programs
for all major personal
computers

Languages
A forum for the creation
of new computer
languages

Games and Challenges
Simulations' Puzzles'
Teasers' Cryptarithms

Fantasy & Science Fiction
Futuristic Scenarios'
Fantasy Games

Tutorials
Ongoing tutorials on the
Atari, TI computers

Send no money. We will bill
you later. Unconditional
Guarantee: If you ever wish
to discontinue your sub-
scription for any reason,
we'll send you a full refund
for all remaining issues.

Please start my one-year
subscription (six issues) to
Recreational Computing
tcdav, Published bimonthly,
$10/year.

Name

Address

City

State Zip

Send this form or a facsimile to:
People's Computer Company
1263 EI Camino Real, Box E
Menlo Park, California 94025

Offer good in US only
Expires 6/'30/80

Treasure, cont'd ...
BEALE PAPER NUMBER THREE

It is supposed to conta1n the names of the Beale Party members,
their next-of-kin, and residences. This has never been confirmed.
317,8 92 73 112 89 67 318 28 96 107 41 631 78 146
397 118 98 114 246 348 116 74 88 12 65 32 14 81 19
76 121 216 85 33 66 15 108 68 77 43 24 122 96 117 36
211 301 15 44 11 46 89 18 136 68 317 28 90 82 304 71
43 221 198 176 310 319 81 99 264 380 56 37 319 2 44
53 28 44 75 98 102 37 85 107 117 64 88 136 48 151 99
175 89 315 326 78 96 214 218 311 43 89 51 90 75 128
96 33 28 103 84 65 26 41 246 84 270 98 116 32 59 74
66 69 240 15 8 121 20 77 89 31 11 106 81 191 224 328
18 75 52 82 117 201 39 23 217 27 2J. 84 35 54 109 128
49 77 88 1 81 217 64 55 83 116 251 269 311 96 54 32
120 18 132 102 219 211 84 150 219 275 312 64 10 106 87
75 47 21 29 37 81 44 18 126 115 132 160 '181 203 76 81
299 314 337 351 96 11 28 97 318 238 106 24 ~3 3 19 17
26 60 71588 14 126 138 234 286 297 321 365 264 19 22 84
56 107 98 123 III 214 136 7 33 45 40 13 28 46 42 107
196 227 344 198 203 247 116 19 8 212 230 31 6 328 65
48 52 59 41 122 33 117 11 18 25 71 36 45 83 76 89 92 31
65 70 '83 96 27 33 44 50 61 24 112 136 149 176 180 194
143 171 205 296 87 12 44 51 89 98 34 41 2Cd 173 66 9 35
16 95 8 113 175 90 56 203 19 177 183 206157 200218260 291 305 618
951 32018 124 78 65 19 32 124 43 53 57 84 96 207 244 66 82 119 71
11 86 77 213 54 82 316 245 303 86 97 106 212 18',.3715 81 89 16 7 81
39 96 14 43 216 118 29 55 109 136 172 213 64 8 227
304 611 221 364 819 375 128 296 11 18 53 76 10 15 '23
19 71 84 120 134 66 73 89 96 230 48 77 26 101 127 936
218 439 178 171 61 226 313 215 102 18 167 262 114 218
66 59 48 27 19 13 82 48 162 119 34 127 139 34 128 129
74 63 120 11 54 61 73 92 180 66 75 101 124 265 89 96
126 274 896 917 434 461 235 890 312 413 328 381 96 105
217 6.6118 22 77 64 42 12 7 55 24 83 67 97 109 121 135
181 203 219 228 256 21 34 77 319 374 382 675 684 717 864
203 4 18 92 16 63 88 22 46 55 69 74 112 135 186 175
119 213 416 312 343 264 119 186 218 343 417 845 951 124
209 4961785692493672192911 354240668594
112 65 82 115 118 236 244 186 172 112 85 8 56 38 44 85
72 32 47 73 96 124 217 314 319 221 644 817 821 934 922
4i6 975 10 22 18 46 137 181 101 39 86 103 116 138 164
212 218 296 815 380 412 460 495 675 820 952. (619numbers)

Frequencies: 96 = 13, 18 = 11, 89 = 10, 19-66= 9, 11-81= 8,
84, 44, 77,82 = 7. 28, 48, 65,218 = 6.
15, 32, 33, 64, 73, 75, 85, 98, 112,116,124,136,203 = 5.
22, 24, 34, 37,41, 43, 46, 54, 55, 56, 71, 74, 76, 83,
88, 92, 106,107,117,118,119,128,217, 319= 4.
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Why Computers
Can't Be ,--E!il~~~~~~~~JljiLlj
Intelligent

Even the most tough-minded men
and women have a sense that; al-
though they are made out of matter,
they are not machines; yet lately they
are more and more frequently being
told, as if it were obvious, that "each
human being is a superbly constructed
... cornputer'" and that computers will
eventually behave as intelligently as
people do. Some scientists say that
computers, like HAL in 2001, will be
just like people; others claim that
intelligent machines will be better than
human beings, since they will not
suffer from fatigue, emotions, self
doubt and the illusion that they are not
machines. Each of these predictions is
associated with its own disaster
scenario: the emotional computer
loses its cool and destroys everyone in
its pasSionate attempt to save the
mission; the purely intellectual com-
puter coolly turns society into a
rational hell, fit only for robots. Since
spreading the good news of the
imminence of artificial intelligence as
well as prophesying inevitable disaster
is becoming a new media industry, it is
high time to look again at our quiet
assurance that we are not computers
and that claims that computers can be
intelligent must be nonsense.

Two of the most popularized
computer "successes" which seem to
support the notion that scientists are
making steady progress toward intelli-
gent machines are Winograd's blocks
program (SHRDLU)2 and theimpres-
sive performance of recent chess
machines.

When it was first unveiled ten
years ago Winograd's program did,
indeed, seem a major advance toward
intelligent machines. SHRDLU simu-
lates a robot arm which can move a set

Hubert L. Dreyfus, Philosophy Dept., University of
California, Berkeley, CA 94702.

of variously shaped blocks and allows
a person to engage in a dialogue with
the computer, asking questions, mak-
ing statements and issuing commands

What characterizes the
period of the early sev-
enties, and makes SHR-
DLU seem an advance
toward general intelli-
gence, is the pseudo-
scientific concept of a
micro-world - a domain
which can be analyzed
in isolation.
about this simple world of movable
blocks. Workers in AI (artificial intelli-
gence) did not try to cover up the fact
that it was SHRDLU's restricted do-
main which made apparent under-
standing possible. They even had a
name for Winograd's method of re-
stricting the domain of discourse. He
was dealing with a "micro-world."
Marvin Minsky and Seymour Papert,
co-directors of MIT's "robot project,"
explain:

Each model- or "micro-world" as
we shall call it - is very schematic;
it talks about a fairyland in which
things are so simplified that almost
every statement about them would
be literally false if asserted about
the real world.e

But they immediately add:
Nevertheless, we feel that they
(the micro-worlds) are so im-
portant that we are assigning a
large portion of our effort toward
developing a collection of these
micro-worlds and finding how to
use the suggestive and predictive
powers of the models without
being overcome by their incom-
patibility with literal truth.

Given, the admittedly artificial and
arbitrary character of micro-worlds,
why did Minsky and Papert think they
provide a promising line of research?
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To find the answer we must follow
Minsky and Papert's perceptive re-
marks on the understanding of nar-
rative and their less than perceptive
conclusions:

... In a familiar fable, the wily Fox
tricks the vain Crow into dropping
the meat by asking it to sing. The
usual test of understanding is the
ability of the child to answer
questions like:

"Did the Fox think the Crow had a
lovely voice?"

The topic is sometimes classified
as "natural language manipula-
tion" or as "deductive logic," etc.
These descriptions are badly
chosen. For-the real problem is not
to understand English; it is to

But while the game's cir-
cumscribed character'
makes a world champion
chess program possible
in principle, there is a
great deal of evidence
that human beings play
chess quite differently
from the way computers
do.

understand at all. The dittlculty in
getting a machine to give the right
answer does not at all depend on
"disambiguating" the words (at
least, not in the usual primitive
sense of selecting one "meaning"
out of a discrete set of "mean-
ings"). And neither does the
difficulty lie in the need for
unusually powerful logical ap-
paratus. The main problem is that
no one has constructed the ele-
ments of a body of knowledge
about such matters that is ade-
quate for understanding the story.
Let us see what is involved.

To begin with, there is never a
unique solution to such problems,
so we do not ask what the Under-
stander must know. But he will

CREATIVE COMPUTING
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Intelligent, cont'd ...
surely gain by having the concept
of FLATTERY. To provide this
knowledge, we imagine a "micro-
theory" of flattery - an extendable
collection of facts or procedures
that describe' conditions under
which one might expect to find
flattery, what forms' it takes, what
its consequences are and so on.
How complex' this theory is de-
pends on what is presupposed.
Thus it would be very difficult to
describe flattery to our Under-
slander if he (or it) does not
already know that statements can
be made for purposes other than
to convey literally correct, factual
information. It would be almost
impossibly difficult if he does not
even have some concept like
PURPOSE or INTENTION.4

The surprising move here is the
conclusion that there could be a
circumscribed "micro-theory" of flat-
tery - somehow intelligible apart from
the rest of human life - while at the
same time the account shows that an
understanding of flattery would de-
pend on a further opening out into the
understanding of the rest of our every-
day world, with its complex purposes
and intentions.

What characterizes the period of
the early seventies, and makes
SHRDLU seem an advance toward
general intelligence, is the pseudo-
scientific concept of a micro-world - a
domain which can be analyzed in
isolation.

In our everyday lifeweare, indeed,
involved in various "sub-worlds" such
as the world of the theater, of business,
or of mathematics, but each of these is
a "mode" of our shared everyday
world.s That' is, sub-worlds are not
related like isolable physical systems
to larger systems they compose;
rather, they are local elaborations of a
whole which they presuppose.

Only recently has the illusion that
one can generalize work done in
narrowly constrained domains been
diagnosed and laid to rest by Winograd
himself:

The AI programs of the late sixties
and early seventies are much too
literal. They deal with meaning as
if it were a structure to be built up
of the bricks and mortar provided
by the words ... This gives them a
"brittle" character,able to deal
well with tightly specified areas of
meaning in an artificially formal
conversation. They are corres-
pondingly weak in dealing with
natural utterances, full of bits and
fragments, continual (unnoticed)
metaphor and reference to much
less easily formalizable areas of
knowledqe.s

While popularizers are still praising
SHRDLU, it is now generally acknowl-
edged by serious workers in the field
that the micro-world approach to
everyday intelligence is a dead end.

Everyday human life turns out to
be one interrelated whole, but games
are just the sort of totally circum-
scribed micro-worlds in which com-
puters excel. Thus, while expecting
failures in dealing with human lan-
guage, we should expect game-play-
ing programs to have great success.
But we must be on our guard against
attributing this success to anything
like human intelligence.

Chess, for example, is a perfect
micro-world In which relevance is
restricted to the narrow domain of the
kind of chess piece (pawn, knight,
etc.), its color and the position of the
piece on the board. The size, weight
and temperature of a piece are never
relevant. But while the game's circum-
scribed character makes a world
champion chess program possible in
principle, there is a great deal of
evidence that human beings play
chess quite differently from the way
computers do. Indeed, computers do
not use long-range strategy, learn from
experience, or even remember pre-
vious moves.

Human intelligence,
then, even in games, re-
quires the use of' back-
ground knowledge; in
the everyday world this
background knowledge
consists of the common
sense understanding of
how to do things which
we share with other
human beings.

To understand the difference
between human and machine play, we
must first understand how a chess
program works. A chess program uses
situation-action rules. A situation is
characterized in terms of context-free
features: the position and color of each
piece on the board. All possible legal
moves and the positions which result
are then defined in terms of these
features. To evaluate and compare
positions, rules are provided for
calculating scores on attributes such
as' "material balance" (where a nu-
merical value is assigned to each piece
on the board and the total score is
computed for each player) or "center
control" (where the number of pieces
bearing on each centrally located
square is counted). Finally, there must
be a formula for evaluating alternative
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positions on the basis of these scores.
Using this approach and looking at
around 3 million possible positions,
CHESS 4.5 recently won the 84th
Minnesota Open Tournament, but a
chess master generally looks at the

We have already seen
that even in games such
as chess' no two posi-
tions are likely to be
identical, so a deep
understanding of what is
going on is required to
decide what counts as a
similar position in any
two games.
results of less than 100 possible moves
and yet plays a far better game. How
can this be?

It seems that by playing over book
·games, chess masters develop the
ability to recognize present positions
as similar to posltlons which occurred
in classic games. Thrse previous
positions have already been analyzed
in terms of their significant aspects.
Aspects of a chess position include
such overall characteristics as "control
of the situation" (the extent to which a
player's opponent's moves can be
forced by making threatening moves),
"crampedness of the position" (the
amount of freedom of maneuver
inherent in both the player's position
and the opponent's position), or "over-
extendedness" (the fact that while the
position might be superficially quite
strong, one is not in sufficient control
of the situation to follow through and,
with correct play by the opponent, a .
massive retreat will be required). The
already analyzed remembered posi-
tions focus the player's attention on
critical areas before he begins to count
out specific moves.

The distinction between features
and aspects is central here. Aspects
playa role in an account of human play
similar to that of features in the
computer model, but there is a crucial
difference. In the computer model the
situation is DEFINED IN TERMS OF
the features, whereas in human play
situational understanding is PRIOR
TO aspect specification. For example,
the numerical value of a feature such
as material balance can be calculated
independently of any understanding of
the game, whereas an aspect like over-
extendedness cannot be calculated
simply in terms ofthe position of the
pieces, since the same board position
can have different aspects depending
on its place in the long range strategy
of a game.
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DISKETTE TRS-80*
BOSINESS SOFTWARE BY SBSG
Free enhancements and upgrades to registered
owners for the cost of media and mailing. 30 day free
telephone support. User reference on request.
Fully Interactive Accounting Package: General Ledger,
Accounts Payable, Accounts Receivable and Payroll.
Report generating.
Complete Package (requires 3 or 4 drives)
Individual Modules (requires 2 or 3 drives)
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(requires 2 drives)
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Intelligent, c~nt'd...
No feature-based matching of the

• present position against a stored
library of previous positions could
account for a master player's ability to
use past experience to zero in. It is
astronomically unlikely that two posi-
tions will ever turn out to be identical,
therefore, it is similar positions which
have to be compared. But similarity
cannot be defined as having a large
number of pieces on identical squares.
Two positions which are identical
except for one pawn moved to an
adjacent square can be totally differ-
ent, while two positions can be similar
although no pieces are on the same
square in each. Thus, similarity de-
pends on the player's sense of the
issues at stake, not merely on the
position of the pieces. Seeing two
positions as similar is exactly what
requires a deep understanding of the
game. By thus structuring the current
situation in terms of aspects of re-
membered similar situations the
human player is able to avoid the
massive counting out required by a
computer which can only "recognize"
positions characterized in terms of
context-free features.

Human intelligence, then, even in
games, requires the use of background
knowledge; in the everyday world this
background knowledge consists of the
common sense understanding of how
to do things which we share with other
human beings. Recentwork in artificial
intelligence has been forced to deal
directly with this background of
everyday practices. Faced with this
necessity, researchers have implicitly
tried to treat the background as a

Looking back over the
past ten years of AI re-
search, we might say
that the basic point
which has emerged is
that since intelligence
must be situated it can-
not be separated from
the rest of human life.
complex of facts related by rules -
sometimes called a "belief system."
This assumption that the background
of practices can be treated as just
another object is the basis of the claim
that human beings are just very
sophisticated computers. This con-
viction runs deep in our whole philo-
sophical tradition. Following Martin
Heidegger, who is the first to have
identified and criticized this view, I will
call it the metaphysical assumption.

The obvious question to ask is: Is
there any reason besides the persistent
difficulties and history of unfulfilled
promises in AI for believing that the
metaphysical assumption is unjusti-
fied? Is there any defense against this
subtle version of mechanism? The best
argument, I think, is that whenever
human behavior is analyzed in terms of
facts related by rules, these rules must
always contain a ceteris paribus
condition, that is, they apply "every-
thing else being equal," and what
"everything else" and "equal" means in
any specific situation can never be
fully spelled out. Moreover, this ceteris
paribus condition is not merely an
annoyance which shows that the
analysis is not yet complete and might
be an "infinite task." Rather the ceteris
paribus condition points to the back-
ground of practices which is the
condition of the possibility of all rule-
like activity. In explaining our actions
we must always sooner or later fall
back on our everyday practices and
simply say "this is what we do" or
"that's what it is to be a human being."
Thus, in the last analysis all intelligi-
bility and all intelligent behavior must
be traced back to our sense of what we
are, which is something we can never
explicitly know.

This claim can best be made
plausible by means of an example from
an MIT story-understanding project.
Consider the following story fragment:

Today was Jack's birthday. Penny
and Janet went to thestore. They
were going to get presents. Janet
decided to get a kite. "Don't do
that," said Penny. "Jack has a kite.
He will make you take it back."

The goal is to construct a theory that
explains how the reader understands
that "it" refers to the new kite, not the
one Jack already owns. Grammatical
tricks (such as assigning the referent
of "it" to the last mentioned noun) are
clearly inadequate, as the result would
be to mistakenly understand the last
sentence of the story as meaning that
Jack will make Janet take back the kite
he already owns. It is clear that one
cannot know that "it" refers to the new
kite without knowledge about the
trading habits of our society. One
could imagine a different world in
which newly bought objects are never
returned to the store, but old ones are.

The AI approach dictated by the
metaphysical assumption is, of course,
to try to make the background prac-
tices involved in understanding this
story explicit as a set of beliefs. But
once games and micro-worlds are left
behind, a yawning abyss threatens to
swallow up those who try to carry out
such a program. As Papert notes:

... The story does not include
explicitly all important facts. Look
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back at the story. Some readers
will be surprised to note that the
text itself does not state (a) that the
presents bought by Penny and
Janet were for Jack, (b) that the.
(kite) bought by Janet was in-
tended as a present, and (c) that
having an object implies that one
does not want another.s
Our example turns on the ques-

tion: How does one store the "facts"
mentioned in (c) above about re-
turning presents? To begin with there
are perhaps infinitely many reasons
for taking a present back. It may be the

Weizenbaum argues, for
example, that since a
computer cannot under-
stand loneliness it can-
not fully understand the
sentence " 'Will you
come to dinner with me
this evening' ... to mean
a shy young man's des-
perate longing for love"
wrong size, run on the wrong voltage,
be carcinogenic, make too much
noise, be considered too childish, too
feminine, too masculine,tooAmerican,
etc. And each of these facts requires
further facts to be understood. But we
will concentrate on the reason men-
tioned in (c): that normally, i.e.,
everything else being equal, if one has
an object, one does not want another
just .Iike it. Of course, this cannot
simply be entered as a true proposi-
tion. It does not hold for dollar bills,
cookies, or marbles. (It is not clear it
even holds for kites.) Papert would
answer that, of course, once we talk of
the norm we must be prepared to deal
with exceptions.

But here the desperate hand-
waving begins, for the text need not
expl icitly mention the exceptions at all.
If the gift were marbles or cookies the
text surely would not mention that
these were exceptions to the general
rule that one of a kind is enough. So the
data base would have to contain an
account of all possible exceptions to
augment the text - if it even makes
sense to think of this as a definite list.
Worse, even if one listed all the
exceptional cases where one would be
glad to possess more than one speci-
men of a certain type of object, there
are situations which allow an excep-
tion to this exception: already having
one cookie is more than enough if the
cookie in question is three feet in
diameter; one thousand marbles is
more than a normal child can handle.
Must we then list the situations which
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Intelligent, cont'd ~..
lead one to expect exceptions to the
exceptions? But these exceptions too
can be overridden in the case of, say, a
cookie monster or a marble freak and
so it goes. The computer programmer
writing a story understander must try
to list all possibly relevant information,
and once that information contains
appeals to the normal or typical there is
no way to avoid an endless series of
qualifications of qualifications for
applying that knowledge to a specific
situation.

The only "answer" Papert offers is
the metaphysical assumption that the
backqround of everyday life is a set of
rigidly defined situations in which the
relevant facts are as clear as in a game:

The fundamental frame assump-
tion is the thesis that . . . most
situations in which people find
themselves have sufficient in
common with previously encoun-
tered situations for the salient
features to be pre-analyzed and
stored in. a situation-specific
torrn.?

But this "solution" is untenable for two
reasons:

1. Even if the current situation is,
indeed similar to a pre-analyzed one,
we still have the problem of deciding
which situation it is similar to. We have
already seen that even in games such
as chess no two positions are likely to
be identical, so a deep understanding
of what is going on is required to
decide what counts as a similar
position in any two games. This should
be even more obvious in cases where
the problem is to decide which pre-
analyzed situation a given real-world
situation most resembles: for example,
whether a situation where there are
well-dressed babies and new toys
being presented has more in common
with a birthday party or a beauty
contest.

Since intelligence must
be situated it cannot be
separated from the rest
of human life.-

2. Even if all our lives were lived in
identical stereotypical situations, we
have just seen that any real-world
frame must be described in terms of
the normal, and that appeal to the
normal necessarily leads to a regress
when we try to characterize the
conditions which determine the ap-
plicability of the norm to a specific
case. Only our general sense of what is
typical can decide here, and that
background understanding by defini-
tion cannot be "situation-specific."

Still, to this dilemma the AI
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researchers might plausibly respond:
"Whatever the background of shared
interests, feelings and practices neces-
sary for understanding specific situ-
ations, that knowledge must somehow
be in the human beings who have that
understanding. And how else could
such knowledge be represented but as
some explicit set of facts and beliefs?"
Indeed, the kind of computer pro-
gramming accepted by all workers in
AI would require such a data structure,
and so would philosophers who hold
that all knowledge must be explicitly
represented in our minds; butthereare
two alternatives which, by avoiding the
idea that everything we know must be
in the form of some explicit descrip-
tion, would avoid contradictions in-
herent in the information-processing
model.

One response, shared by existen-

"The Return of the
Archons" tells of a wise
statesman named Land-
ru who programmed a
computer to run a so-
ciety.
tial phenomenologists such as Mau-
rice Merleau-Pontytv and ordinary
language philosophers such as Lud-
wig Wittgenstein, is to say that such
"knowledge" of human interests and
practices need not be represented at
all. As Wittgenstein puts it in On
Certainty, "Children do not learn that
books exist, that armchairs exist, etc.,
etc. - they learn to fetch books, sit in
armchairs, etc., etc."11 Just as it seems
plausible that I can learn to swim by
practicing until I develop the neces-
sary patterns of responses which run
off automatically without my ever
describing my body and muscular
movements to myself, so too what I
"know" about cultural practices which
enables me to recognize and act in
specific situations has been gradually
acquired through training -against an
already meaningful background -
although no one ever did or could
make explicit what was being learned.

Another possible account would
allow a place for representations, at
least in special cases where I have to
stop and reflect, but such a position
would stress that these are usually not
explicit descriptions but more like
images, by means of which I explore
what I am, not what I know. In this view
I don't normally represent to myself
that I have desires, or that standing up
requires balance, or, to take an
example from Schank's pathetic at-
tempt to make explicit a bit of our
interpersonal knowledge, that:

If two people are positively emo-
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tionally related, then a negative
change in one person's state will
cause the other person to develop
the goal of causing a positive
change in the other's state.ts

When it is helpful, however,. as in
understanding a story, I can picture
myself in a specific situation and ask
myself what I would do or how I would
feel - if I were in Jack's place how I
would react to being given a second
kite - without having to make explicit
all that a computer would have to be
told to come to a similar conclusion.
We thus appeal to concrete represen-
tation (images or memories) based on
our own experience without having to
make explicit the strict rules and their
spelled out ceteris paribus conditions
required by abstract symbolic descrip-
tions.

Indeed, it is hard to see how the
subtle' variety of ways things can
matter to us could be exhaustively
spelled out. We can anticipate and
understand Jack's reaction because
we remember what it feels like to be
amused, amazed, incredulous, dis-
appointed, disgruntled, saddened,
annoyed, disgusted, upset, angry,
furious, outraged, etc., and we recog-
nize the impulses to action associated
with these various degrees and kinds
of concerns. A computer model would
have to be given a description of each
shade of feeling as well as each
feeling's normal occasion and likely
result.

The idea that feelings, memories
and images must be the conscious tip
of an unconscious explicit description
runs up against both prima facie
evidence and the problem of explicat-
ing the ceteris paribus conditions.

"I see no way to put a
bound on the degree of
intelligence such an
organism [i.e., a com-
puter] could, at least in
principle attain."
Moreover, this mechanistic assump-
tion is not supported by one shred of
scientific evidence from neurophysi-
ology or psychology, or from the past
successes of AI, whose repeated
failures required appeal to the meta-
physical assumption in the first place.
When AI workers finally face and
analyze their failures, it might well be
the metaphysical/mechanistic as-
sumption that they will find they have
to reject.

Looking back over the past ten
years of AI research, we might say that
the basic point which has emerged is .
that since intelligence must be situated
it cannot be separated from the rest of



Intelligent, cont'd...
human life. The persistent denial of
this seemingly obvious point cannot,
however, be laid at the door of AI. It
starts with Plato's separation of the
intellect or rational soul from the body
with its skills, emotions and appetites.
Aristotle continued this unlikely dich-
otomy when he separated the theore-
tical from the practical, and defined
man as a rational animal - as if one
could separate man's rationality from
his animal needs and desires. If one
thinks of the importance of the
sensory-motor skills in the develop-
ment of our ability to recognize and
cope with objects, or of the role of
needs and desires in structuring all
social situations, or finally of the whole
cultural background of human self-
interpretation involved in our simply
knowing how to pick out and use
chairs, the idea that we can ignore this
know-how while formalizing our intel-
lectual understanding as a complex
system of facts and rules is highly
implausible.

However incredible, this dubious
dichotomy now pervades our thinking
about everything including computers.
In the Star Trek TV series, the episode
entitled "The Return of the Archons"
tells of a wise statesman named Landru
who programmed a computer to run a
society. Unfortunately, he could give
the computer only his abstract intelli-
gence, not his concrete wisdom, so the
computer turned the society into a
plannified hell. No one stops to wonder
how, without Landru'sembodied skills,
feelings and concerns, the computer
could understand everyday situations
'and so run a society at all.

In COMPUTER POWER AND
HUMAN REASON, Joseph Weizen-
baum, a well-known contributor to
work in AI makes this same mistake.
Indeed, the radical separation of
intelligence and wisdom is the basic

Just because man is ma-
terial in the special way
that he is, he can never
have the clarity char-
acteristic of a computer.
assumption which seems to support
but actually undermines the thesis of
his otherwise eloquent book. Weizen-
baum warns that we demean ourselves
if we come to think of human beings on
the AI model as devices for solving
technical problems. But to make the
argument that we are not such devices
he embraces the very dichotomy which
gives plausibility to AI. Weizenbaum
argues, for example, that since a
computer cannot understand loneli-
ness it cannot fully understand the

sentence "'Will you come to dinner
with me this evening' ... to mean a shy
young man's desperate longing for
love"13 (a point which workers in AI
would readily admit), while at the same
time Weizenbaum grants the dubious
AI assumption that "it may be possible
... to construct a conceptual structure
that corresponds to the meaning of the
sentence."14 Stressing these extremes
of empathetic wisdom and formalized
meaning leads Weizenbaum to over-
look the essential point that all mean-
ingful discourse must take place in a
shared context of concerns. Thus, in

'Man can embody truth,
but he cannot know it'.

Keats
spite of his well-documented claim
that each culture has what Justice
Oliver W. Holmes called its "tacit
assumptions" and "unwritten prac-
tices,"15 and his commitment to the
strong thesis that these practices
"cannot be explicated in any form but
life itself,"16 Weizenbaum, like Minsky,
concludes: "I see no way to put a
bound on the degree of intelligence
such an organism [i.e., a computer]
could, at least in principle attain."17
This surprising admission is inevitable
because Weizenbaum, like all AI
workers, cannot see that the unex-
plicatable assumptions and unwritten
practices embodied in a culture play an
essential role in the intelligent be-
havior of its members.

Great artists have always sensed
the truth, stubbornly denied by both
philosophers and technologists that,
just because man is material in the
special way that he is, he can never
have the clarity characteristic of a
computer. Artists sense that the basis
of human understanding cannot be
isolated and explicitly understood. In
Moby Dick, Melville writes of the
tattooed savage, Queequeg, who had
"written out on his body a complete
theory of the heavens and the earth,
and a mystical treatise on the art of
attaining truth; so that Queequeg in his
own proper person was a riddle to
unfold; a wondrous work in one
volume; but whose mysteries not even
himself could read ... " The mono-
maniac philosopher Ahab prefigures
AI's insistence that all such cultural
know-how be made explicit. One
morning turning away from surveying
Queequeg, Ahab exclaims, "Oh, devil-
ish tantalization of the gods!" Melville
is attracted by the philosopher's
demand for explicit, settled knowledge
but senses· the sacredness of the
obscu re and end lessly rei nterpreted
traditional wisdom we each embody.
The mysterious symbols engraved in
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Queequeg's flesh are carefully copied
onto Queequeg's coffin which, in the
end, saves Ishmael from Ahab's dis-
aster. Yeats expresses even more
succinctly the poet's appreciation of
our incarnate limitations: "I have found
what I wanted - to put it in a phrase, I
say, 'Man can embody truth, but he
cannot know it'." 0
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"Men used to trade little black books.
Now they trade data base systems."
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The following attitudes are adult
cop-outs, used only by the timid, the
insufferably boring, the excessively
narrow-minded, the unconditionally
unconfident, and the average first-time
user of computers. Children are
apparently unaffected by these
diseases.

They are generated by little grem-
lins inside our homo-sapien logic
units-short circuits, sparks, and
sputters. There is no known immuniza-
tion agent among humans, but there is
a cure. As soon as one of these glitches
raises its ugly head,

1. Look passe'.
2. Retract your claws from the arm

of the chair.
3. Say to yourself, "I am a normal

person, in control of my faculties".
(Pitch falling from near-hysteria to
calm boredom).

4. Open your clenched eyelids
and read the directions again!

BUG£,

A. The "l'Il-Just-Look-Over-Ycur-
ShOulder" Syndrome: Found in timid
adults who are afraid to meet anyone
with more vitality than a potato.

B. The "Computers-are-Talking-
Over-The-World" Syndrome: Found
among predominantly Archie Bunker
types.

C. The "Tunnel-Vision- Terrors"
Syndrome: Characterized by white
knuckles, clenched fists, locked jaw
and spine, and glazed eyes. Can strike
anyone.

D. The "I'II-Break-It" Syndrome:
Found among klutzes and pseudo-
klutzes (those who need a convenient
excuse).

E. The "Ridicule-and-Run" Syn-
drome: Found predominantly among
adults suffering from durnb-o-tobia
(fear of appearing unintelligent). Par-

ticularly insidious among teachers in
presence of students.

F. The "Sneak-Attack" Syndrome:
Manifested in user secretly hunting for
main power switch or wall plug with
dishonorable intentions.

G. The "I-Don't-Have-Time" Syn-
drome: Most abundant among football,
basketball, volleyball, and track
coaches, but also strikes the pseudo-
busy (yep - those who need a con-
venient excuse!).

H. The "l-Can't-Proqrarn/l-Was-
Never-Good-At-Math" Syndrome: Es-
pecially dangerous among art .and
music teachers, and persons with
unusually low self-esteem. Also occurs
among those who are unsure of their
life-role (user-programmer conflict), in
conjunction with "G" above.

BVG:S KEPT AWAY
From "Never Eat Anything Bigger Than Your Head & Other Drawings." Copyright B. Kliban 1976. Workman Publishing
Co., New York. Reprinted by arrangement with the publisher.
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Joel Birnbaum is director of the
Compu)er SCience Department at
the IBM Thomas J. Watson Re~
search Center at Yorktown Heights,
N.ew York. His views on
cpe(:sorial computing, information
networks and natural languages
represent a perspective not gen-
erally found within the personal
computing industry. Here he
8l1ar.s some of his insights ..with
Creative's ifrtervlewef, Betsy
Staples.

Staples: i'd like to get your
thoughts about what's going on in
computing today - particularly with
minis and micros.

Birnbaum: In home computing,
the Radio Shack-like computers that
get programmed in various computing
languages will continue to prosper, but
only for a very select and relatively
small clientele as a home computer. I
think the things that people in homes
want and will be interested in are two:
access to other people and access to
information. Consequently, I'm much
more interested in a home computer as
a home communications center. We've
looked at developments like the British
Prestell - systems which connect
television technology to telephone
technology with a data base that's able
to provide information with a very
easy-to-use, menu-driven interface.
That, to me, has a chance of becoming
a .pervasive technology where "per-
vasive" means telephones and tele-
vision sets. That's pervasive, not one or
two or four million hobbyists or ex-
programmers or the occasional house-
wife who really does want to learn
Basic to write a checkbook balancing
program or the kids playing the games.
I think that there is considerable hope
that market forces are at work in both
the communications and computer

industries - particularly in Europe,
but I think it will come here as well -
which are going to produce those
kind of networks that have information
that is of interest to the consumer.

Staples: What sort of information
are they going to provide to the
consumer?

Birnbaum: Consider the British
Prestell system, which is run by the
British Post Office. It was a prototype
experiment, but now it is of interest to
GT&E Sylvania and many other com-
panies in other countries. Prestell has
some two or three hundred applica-
tions, many of which I find very con-
vincing. These applications involve, for
example, data bases of information

very much more real than the sorts of
little programs you see around. A
TRS-80 can connect to this machine
and it can be a message system, it can
be a Telex system, it can be many
things. My feeling is that that is the way
this will go. I don't know how long it will
take. Since it works, initially, at least,
Over telephone lines with some capa-
bilities, it's a system in which a small
computer with a large attached data'
base which has pages of information
can ship those pages over conven-
tional telephone lines and have them
appear on the screen of a TV set where
they can be interacted with by rather
unsophisticated users with a minimum
of learning. Also, the people can
communicate with each other.

Staples: Do they have educational
applications as well?

Birnbaum: Yes they do. The im-
portant thing is it's a revolution in
publlshinq because things like the
encyclopedia are being coded and
placed on that data base. Since you will
pay only a local phone call and a small
page charge -.:. a penny or a fractiohof
a penny per page - you needn't buy
the Encyclopedia Britannica, you can
only ask for articles. Using cable,
satellite, or whatever, it gives you
broad. bandwidth, it wili add video and
sound as well. I'm quite excited about it
not only because of home computing,
but because my view of the office of the
future is that it doesn't have a chance
until it permits remote access. I don't
believe that people will be willing to
convert back and forth to paper every
time they take a trip. Many studies of
what goes on in offices indicate that
most people are away from their desks
more than half the time. Until we have a
way of accessing the information from
other people's offices or from homes

about shopping, banking, consumer
services, movie schedules, restaurant
menus, the best road to take for a
scenic trip. to the north of England,
where can I buy a washing machine in
my area at such and such a price, what
courses can be taken. It's interactive,
two-way and uses a standard TV set
without a special interface on it. There
are all the usual business sources of
information: Standard and Poor's, the
New York Times financial index,
weather maps and so forth. They have
a list of several hundred applications
and they look very different, and to me
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Birnbaum, cont'd ...

and motel rooms, I think that the
principal supported office systems will
not be a reality. On the other hand, this
offers a way of getting at that informa-
tion from any television set. I see the
home and office coming together via
the common carrier networks and via
microprocessors which are imbedded
in television sets.

Staples: Do you see IBM being
part of this?

Birnbaum: I can't speak about IBM
activities other than ours, but IBM
Research is interested in it, and we will
be experimenting with such a system
at Yorktown.

Staples: What about software? Do
you think that the quality of software
will change, or perhaps even improve
now that so many people have access
to computers?

Birnbaum: I believe in history, and
the history of software engineering is
that it has progressed ata much slower
rate than hardware - several orders of
magnitude behind by any measure -
hence, I think that we can expect it to
progress, but slowly. I don't think that
turning software into hardware solves
the problem; it just puts it in a different
format. I don't think that exposing the
great unwashed public to software is
going to solve the problem. Since there
are now many more people worki ng on
software, I suspect it will improve, but
I'm not very sanguine about the rate at
which it will improve.

Staples: Do you foresee any
problems in overcoming the trepida-
tion which the average non-computer
person feels when he or she faces a
computer for the first time?

Birnbaum: Enormous. I think
that's the most interesting part of the
problem, and the hardest.

Staples: What do you think should
be done about it?

Birnbaum: I'm not sure. Essenti-
ally, what you have to do is make
computers more natural to use. There
are many different theories about what
"natural" means. Many people think it
means natural language - speak to it
in English, use voice recognition or
handwriting. I'm not sure that that's the
most important thing. It's one thing.
Another is to pose the problem by
letting the person address the com-
puter in a way with which he is familiar.
For example, we have found in our
mechanical assembler project that
while this is a computer ianguage, the
way in which somebody specifies
things is not so much different from the

way a manufacturing engineer cur-
rently specifies things, even though
the engineer doesn't do it through a
computer. So the transition from
essentially work order to the program
is not as large as it would be if he were
writing in conventional lines. Similarly,
query by example seems to be a very
natural way for people to express data
base problems. It's not natural in the
sense of spoken speech or written
mathematics, but it's sort of the way
they do it when they do it with a pencil
and paper, and so they're able to do it. I
think that's the hardest problem. Part
of it is related to technology and a lot of
it is related to really understanding
much more about the cognitive inter-
face than we now do. That needs a lot
of experimentation.

Staples: What about the role of
documentation in all this?

Birnbaum: Our experience with
non-computer professionals and doc-
umentation is that no matter how little
you give them, it's too much. We have
several systems which we have re-
duced to one or two cards of informa-
tion, and it's too much. So we've come
to start thinking about making a few of
our end user experiment systems self-
documenting. For example, if, in your
110me,you don't remember how to do
something there's a simple mechanism
for asking a question and getting the
answer back. We are doing experi-
ments with three or four such systems.
I think that the economics are in our
favor, Memory is getting cheap, band-
width is getting cheap, we're learning
how to synthesize the voice effectively.
I think that systems which are self-
teaching are the hope. I don't think
there are too many of them in exist-
ence. We've built several prototypes;
they're an improvement, but they have
a long way to go. I consider it a large,
unsolved problem that not many
people are working on.

Staples: Why isn't anybody work-
ing on it?

Birnbaum: It's hard. It needs ideas.
It isn't so glamourous. It's hard. 0
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HOME FINANCE PROGRAM, The most
complete and concise home budgeting
program for the Apple II. Simply laid out
and easy to use.

• 175 entries/twelve catagories per
month or year.

• Month-to-date, year-to-date
summaries.

• Classifies tax deductible
expenditures.

• Balances and reconciles checkbook,
etc.

A household necessity! Includes 30 page
manual. PRICE: $39.95

OMNIBUS BANKING & FINANCIAL PAK, A
program designed to aid businesses and
consumers In long or short range finan-
cial planning.

• Examines investments, savings and
annuities; mortgOges and loons;
depreciation and amortization
schedules and much more.

A must for the capitol conscious person!
PRicE: $5fJ.95

APPLEII TEXTPROCESSING SYSTEM.A true
text editor and assembler. Create and
edit integer, Applesoft * and Assembly
language programs!

• Cumbersome line numbers are no
longer needed.

• Basic programs can be converted
into text files, edited, then converted
back.

• Uses all 56 standard 6502 opcode
mnemonics, plus 6 additional pseudo
opcodes.

Includes 43 page manual.
PRICE: $55.00

GAME DISK

TRYYOUR LUCKI Slots, roulette, craps and
blackjack. (All odds listed).

DIET, Individually charts a total weight loss
program and schedule.

BIORHYTHM, Separate critical day listing
with graph.

LONGEVITY, Based on medical statistics.
How long will you live? Uncanny!

Requires Applesoft. PRICE: $39.95

*Apple II and Applesoft are trademar~ MCIVISA

of Apple Computers Inc. CI::
D.-g-tal 2670 Cherry Lane

• Walnut Creek, CA 94596

Marketing (415) 938-2880
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Attention Russian Embassy!
Are you wasting valuable·

time sneaking around heavily
guarded U.S. military instal-
lations with tiny cameras and
directional microphones try-
ing to gather tidbits of infor-
mation? Are you having trou-
ble finding disgruntled ser-
vicemen or civilian employees
that can be blackmailed or
bribed? Are your covert intel-
ligence efforts costing you a
bundle for relatively Iittle re-
turn?

Now there's a solution,
due to the cooperation of the
U.S. Government and the
American business press.
Every week Electronic News
(Fairchild Publications, New
York) publishes a list of
defense contracts awarded. If
you want more than the brief
information given in the news-
paper listing, simply ask GSA
O! the agency in question and
additional information is a-
vailable to you courtesy of the
Freedom of Information Act.
Step two is to have your
programmers and electronic
technicians get I jobs at the
companies listed (or recruit a
contact or two at each com-
pany if you prefer.) lri this way
you can easily get all the
in-depth information you want
on all the most sensitive
defense projects in the U.S.
long before they are deployed.

(Some sample listings are
reprinted below. Want newer
ones? Get them yourself.)

You're welcome to sub-
scribe to Creative Computing,
too, if you wish (the U.S.
needs the foreign exchange.)
You may learn to write more
effective programs but we're
unabashedly patriotic and
you'll not find any other form
of aid on these pages. -DHA

Lockheed Missiles & Space
Co., Sunnyvale, Calif., $524.1Mfor
initial production of Trident-l mis-
siles, by the Navy Strategic Systems
Project Office, Arlington, Va.

McDonnell Douglas Corp., St.
Louis, $120M for installations 1
and 2 on F-18 fighter full-scale
development, by the Naval Air
Systems Command, Arlington,
Va.
Hugbes Aircraft Co., Culver

City, Calif., $36.7M for validation
phase of Mark-48 torpedo ad-
vanced capability warhead, by
the Naval Sea Systems Com-
mand, Arlington, Va.

Charles Stark Draper
Laboratory, Cambridge, Mass.,
two contracts totaling $38.7Mfor
engineering support for the Fleet
Ballistic Missile Program, by the
Navy Strategic Systems Project
Office, Arlington, Va.
Texas Instruments, Dallas,

$7.2M for ASR-8 airport surveil-
lance radars, by the Naval

~ ~
~

Electronics Systems
Arlington, Va.
Interstate Electronics Corp.,

Anaheim, Calif., $9.1M for
engineering on the Fleet Ballistic
Missile Program, by the Navy
Strategic Systems Project Office,
Arlington, Va.
Raytheon Co., Sudbury, Mass.,

$8.9M for engineering on the
Fleet Ballistic Missile Program,
by the Navy Strategic Syste ns,
Project Office, Arlington, Va.

for Radio Shack
computers

• SUPER DISC
- 70 PROGRAMS $13.95

• BUSINESS
• FINANCE
• MATH/STATISTICS
• GAMES
fREE

14 PAGE CATALOG
Write to Elliot Kielman
National Software Marketing
4701 McKinley Street
Hollywood. Florida 33021
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It may be suffering from Transiet Glitchitis,
a cureable digestive disorder. The Blitz Bug
can bring fast relief from these symptoms in
less than 50 nano seconds. .Available
without prescription. Use only as directed.

•No Computer Should Be
Without One "

Blitz Bug protects your entire circuit,
and plugs into any outlet.
$.19.95, Two for $35.00

N.J. Residentsadd 5% sales tax
Add $1.50shlpping&handllng delivery from stock

Omnl Communications Co., Inc.
Jackson, New Jersey 08527

DOES YOUR COMPUTER
SOMETIMES COUGH, SNEEZE OR

HAVE A SEIZURE?
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TRS-80Model I and II quality software
DATABASEMANAGERIOM·IY $69
You can use it to maintain a data base & produce reports wilhoul any
lJogramming. Define lile p3lameters & report formats on-line. Features key
rantlom actesS. last multl·key sort. field arith .. label]enerator. audit 11Il.
MOO-IIv!lsion with Imre than 50 !Ilhancements $199.
ACCOUNTSRECEIYABLEACCT-III !69
One or more drives. Order entry calculates sales till. shipping. almunt lor
rooltiple ilems. Credit checking. aging. sales analysis. invoices. statements
and reports. AsoPP.Qsedto most oliler AIR.ours can be used bydoctors. store
rnanagllS. elc. MOO·II¥!rsion $149.
I'rI1RDPROCESSM 16K Slg 32K 54g MOO-II 549.
First word processor ipecilically designed for the TRS·IK)that uses disk
storage lor lext. Written in BAS~. Nospecial hardware and text limit Usefor
letters. manuals & reports. 32K version features upper!lower case wilhout
hardware change and multiple input text liles.
MAILINGLISTadvanced MAIL·Y S59.
fast sort by any lield. r.Jltiple labels and reports. 4-digit sllection code. new
lip codl ext.. scrlen inpot. Ii¥! keyboard. powerful report writer. MOO·IIS1I9.
INVENTORYINV·Y . $99.
9-digit alphanumeric key for last key random access. Reports include order
:rl~grlormance summary. etc. calculale to.O. Powertul report writer. MOO·

All prlllrams are on·line.. interacti¥!. random access. virtually bug ~ee.
documented and deii¥!red on disks. MOO-Irequires 321(.DOS.Wechallenge all
soltware vendors to offer low cost manuals so you can compare <ridavoid
~:~:~i~~SW~ r~d~~~1rted ~n-memory programs. Send !Slor a MIlO·1

MOO-IIprograms are extenSively modified. guaranteed to run with I year
newsletler & updates. tO% off for ordering Imre than I MOO-IIprowams.

MICRO ARCHITECT
96 Dothan St .. Arlington, MA 02174
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Let us Take you Elsewhen
Designed PET * 8 K
tor use on

TREK·X
Welcome to the most sophisticated Tnik we've

seen yet. We'll beam you aboard to command
this mission at the helm of the Federation star-
ship Enterprise. Your briefing follows:
I. The Romulans and the Klingons, normally an-
tagonlstic to one another, have decided to form
an alliance. This alliance has but oneend - to an-
nihllate the United Federation of Planets.
II. You have a dual mission: first, to explore the
more distant realms of space; and second, to
locate and destroy as many Romulan/Klingon
warships as possible. Another ally of the
Romulan/Kllngon coalition may attack the Enter·
prlse-you will receive further Instructions.
III. After you make fifty confirmed "kills," your
mission will be accomplished, and you can head
home.

In Trek·X the vastness of space Is depicted by
a 12 x 12 x 4 matrix containing suns, planets,
moons, and other celestial bodies. Unlike some
two-dimensional "treks," Trek·X allows you to
move in front of or behind suns, planets; and
enemy spacecraft. Note also that quadrant
boundaries are transparent to you, just as they .
would be in real life. You'll haveboth warp power
and sub·light speeds at your disposal, and a
detailed map ef space will be available on de-
mand.Your ship's computer will display the pres-
ent alert condition (e.g., Green, Yellow, Red, or
CRITICAL), and will keep track of your shield
power and the number of hits you've received
from enemy vessels.
To add even more realism, optional sound ef·

fects - phasor and photon torpedo fire, and their
resultant explosions - have been Included. Trek·
X: more than just a game. For the 8K PET.Order
No. 0032P $7.95.
•A Irademark 01Commodore Bu.ln •••Machine. Inc.

Ask for Instant Software at a com-
puter store near you or call Toll·
Free 1·800·258·5473.·r------------,

I
I

Name _

Address _

City _

State Zip _

[J Check [J Money order

[J VISA [J AMEX oMaster Charge

Card No. _

Expiration oate _

Signed Date _

Order your Instant Software today I

Quantity Order No. Unit Cost ·Total Cost

Prices valid Handling $1.00

In USA only Total Order

MARCH 1980

We can take you to the 15th century, to the states of Italy to rule the
fortunes of many ... we can take you to 1922 for a solo flight through
the American Midwest. .. we can take you to the future, where you'll
journey along the final frontier. . . the choice is yours.

EVERY
FLIGHT

IS A SPECIAL
DELIVERY

OK, Ace, you survived everything that van Richthofen and the Flying Circus threw
at you. Well, that was four long years ago-and yesterday's medals don't pay the
rent. 'But just a minute, 'here's an ad:

"Airmail Pilot wanted ... "

AIRMAIL PILOT
You can almost smell the gasoline as the ground crew fuels your J-4 Jenny biplane to her

26-gallon limit. Precious mail is loaded into the cargo area, tagged for Chicago. The weather·
man reports severe icing above6,000feet, so you know you have to keep the plane low. It will
be a dangerous flight, but you.knew that when you took the job. Themall must go through. So,
in the tradition of Lindbergh and a hundred unsung heroes,you bravely turn your plane Into the
wind. The engine roars. Suddenly you're aloft on the first leg of your journey. Dayton's socked
in by fog. You change your course for Lucasville. Lightning zigzags the sky. A massive, fast-
moving thunderstorm forces you to land In a cornfield. As the weather clears, your plane leaps
once more into the sky. But even clear skies can cause problems - violent air currents buffet
your fragile wooden aircraft. Your fuel is down to two gallons as Lucasville comes into sight.
You make it! Refuel and head for Chicago. But you're not out of trouble yet. There's a wind
shear at the Chicago airport. You have to land in a shifting crosswind. Can you make it? AIR·
MAIL PILOTfrom INSTANTSOFTWARE.Unlike any other computer simulation you've everex-
perienced, Challenging. Difficult. But never impossible. An event in a cassette. Crash or fly, it's
so realistic, you can almost feel the wind. Requires a Level II 16K.Order No. O!06R$7.95.

I ,d~r'.,Y\,';llW '~;~~~~lll -{.'~i~~!~~11'Ji' .-,'1
, L. f 1'--!",\ ~~~:;-r

SANTA PARAVIA AND FIUMACCIO
The year is A.D. 1400,and you are the ruler of a

tiny Italian city-state. You are ambitious by
nature and intend to build your little city-state In-
to a powerful kingdom.

So begins Santa Paravia and Fiumaccio,
where you and your fellOWplayers compete as
rulers of neighboring Cities.Youcontrol the grain
harvest, feed your people, set tax rates, exercise
justice, Invest in public works and, of course, try
to stay on the good side of the church.

Life was short back then, and you'll haveonly a
limited amount of time in which to build your
kingdom. The lives of your serfs will depend on
your decisions. If you act wisely, then your city-
state will grow and you will acquire loftier titles,
If your rule is incompetent, your people will
starve, and your clty-state may be invaded by
your neighbors.

You can play the game yourself or set up the
tournament version, which allows up to six
players at a time to compete. Either way, you're
sure to find your route to the throne achallenging
and rocky one.

How will you rule your kingdom? Will you be a
benevolent ruler-an iron fist in a velvet
glove-or will you become unscrupulous and
follow the example set by Niccolo Machiavelli in
his book on government, The Prince? Only you
can answer that question-with Santa Paravia
and Fiumaccio.Order No. 0043R$7.95.

•A Irldemark 01Tandy Corporation

Peterborough, N.H. 03458
603·924·7296
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Secrets of Where and How Variables Are Stored

One important question asked by
programmers and experimenters is
how variables are stored in a system.
Forexample, IBM 370computers gain
their power in part from the rich
variety of storage formats afforded
-the user. Numerical quantities can be '
handled in any of seven different
forms and there are specialized
machine instructions for most of
them. In a computer system based on
microprocessors much less sophisti-
cation is built into the hardware, but
the software can provide the needed
flexibility. The TRS-80 system is
typical.

In Radio Shack's computer there
are four types of variables: integers,
single precision, double precision
and character strings. The user
designates which type of variable is to
be employed by appending a type
designator to the one or two charac-
ters that form the name as shown in
Table 1.

When BASIC accesses the nu-
meric variables named in the state-
ments of the program, it searches for
them in a list that includes the name,
the value and a numeric code that
indicates the type. The numeric type
indicators also show how many bytes
are used to store the values. For
strings, the indicator does not give
the same information. In this case,
the number of bytes stored with the
name is still equal to the type code
three, but the actual value is stored
elsewhere. The three bytes stored
with the name comprise a two byte
address pointer that shows where in
memory the characters are located
and one byte that gives the number of
characters in the string.

Because the BASIC interpreter
always scans the list of variables from
its head in order to access any of the
values or to update a value that is
stored, the speed of execution can be
increased by causing the more fre-
quently used variables to be stored
near the head of the list. This is not
hard to do; it can be done by merely

Curtis Gerald, 980 West St., San Luis Obispo,
CA 93401.

Inside The TRS-80

Curtis F. Gerald

Type Type Exampleof Bytes for Numeric
Designator Name Value Type Indicator

Integer % P% 2 02
Single
Preclaion" XJ! 4 04
Double
Precision # K3# 8 08
String $ AA$ Ot0255 03

Table 1

• If no designator is specified, the type is single precision by default.

using the variables in statements that
are executed early. It may be an
advantage then to use these vari-
ables, even in an artificial way, so
they get placed at the beginning of the
list.

Arrays (subscripted variables) are
stored in a separate list of variables.
All the values that share a common
name are stored together. There is
some economy of memory space and
a possible speed advantage when
quantities are stored in an array. All
four types of variables may be as-
signed to arrays in TRS-80Level II.

Radio Shack's Level II manual
gives some information about the
storage formats for variables but it is
incomplete. One purpose of this
article is to supplement that informa-
tion and also to disclose how pointers
are maintained to locate the lists of
variables. A second purpose is to
provide a program that will list all the
variables used by a program in the
order in which they arestored.

Integer Variables
The storage format for integer

variables is easiest to describe. A
total of five bytes is used, as illus-
trated in Figure 1a. The first byte is
always 02, the numeric code that
designates an integer variable. The
next two bytes give the ASCII equiva-
lent of the characters of the namewith
the second character preceding the
first. If the name is only a single letter
a zero byte is inserted where the
second character would normally
appear. The last two bytes give the
hexadecimal digits of the value with
the less Significant byte preceding
the more significant. If the quantity is
negative the value is stored as two's
compliment. Because only two bytes
are provided to store the value, the
rangeof values for integer variables is
confined to -32,768to +32,767.

Two's compliment representation
is used almost universally in com-
puters to store negative integers. It
offers the major advantage that sub-
traction can be performed in the same
electronic circuitry that is used for
addition. To form the two's compli-
ment of a number, its magnitude in
16-bit binary form is first compli-

Byte Contents Significance
Hexadecimal Decimal

02 2 Numeric type indicator
2 00

7~ }
ASCII for name

3 4A
4 17 2g } Least significant } Vaiue bytes5 00 Most sign ificant

(a) Storage format for an integer variable, corresponding to J% = 23.
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THE ORIGINAL MAGAZINE FOR
OWNERS OF THE TRS~80TM*M·ICROCOMPUTER

:L[]~PUTR[]~%LS~.N~~~4~~E
MONTHLY NEWSMAGAZINE
Practical Support For Model I & II

SOFTWARE
FOR TRS-80'·
OWNERS

PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES
INCLUDE THE FOllOWING:

• A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM)
• INVENTORY CONTROL
• STOCK MARKET ANALYSIS
• WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE)
• LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER
• PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM)
• EXTEND 16·DIGIT ACCURACY TO TRS·BO'· FUNCTIONS (SUCH AS

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS)
• NEW DISK DRIVES FOR YOUR TRS·BO'·
• PRINTER OPTIONS AVAILABLE FOR YOUR TRS-BO'·
• A HORSE SELECTION SYSTEM'" ARITHMETIC TEACHER
• COMPLETE MAILING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE

SEQUENTIAL AND RANDOM ACCESS)
• RANDOM SAMPLING"'BAR GRAPH
• CHECKBOOK MAINTENANCE PROGRAM
• LEVEL II UPDATES"'LEVEL II INDEX
• CREDIT CARD INFORMATION STORAGE FILE
• BEGINNER'S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY

LANGUAGE
• LINE RENUMBERING
• AND CASSETTE TIPS, PROGRAM HINTS, LATEST PRODUCTS

COMING soon (GENERAL LEDGER, ACCOUNTS PAYABLE AND
RECEIVABLE. FORTRAN·BO, FINANCIAL APPLICATIONS PACKAGE,
PROGRAMS FOR HOMEOWNERS, MERGE TWO PROGRAMS,
STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH
ELEMENTARY AND ADVANCED) ... AND

WORD PROCESSING PROG.RAM (Cassette or Disk)
For writing letters, text, mailing lists, etc., with each new subscriptions or renewal.

LEVEL II RAM TEST (Cassette or Disk)
Checks random access memory to ensure that all memory locations are working properly.

DATA MANAGEMENT SYSTEM (Cassette or Disk)
Complete file management for your * TRS-80'M

• PRACTiCAL APPLICATIONS
• BUSINESS
• GAMBLING • GAMES
• EDUCATION
• PERSONAL FINANCE
• BEGINNER'S CORNER
• NEW PRODUCTS
• SOFTWARE EXCHANGE
• MARKET PLACE
• QUESTIONS AND ANSWERS
• PROGRAM PRINTOUTS

AND MORE

SEND FOR OUR 36 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80'· PROGRAMS AVAIL-
ABLE ON CASSETTE AND DISKETtE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE.

•TRS-80'M IS A TRADEMARK OF TANDY CORPORATION..·..~~~~~~~~·····..···..··..~· ..;~··iii~~·..·;e .
ONE YEAR SUBSCRIPTION $24 . (914) 425-1535
TWO YEAR SUBSCRIPTION $48 ........•.

SAMPLE OF LATEST ISSUE $ 4 .

START MY SUBSCRIPTION WITH ISSUE .

(#1 - July 1978 • #7 - January 1979 • #12 - June 1979 • #18 - January 1980)
NEW SUBSCRIPTION. . . . . . . . RENEWAL .

CREDIT CARD NUMBER EXP. DATl:.- _

SIGNATURE _

NAME _

ADDRESS -----=-=-:-:-:-=-=-:-::-~:__:-~-'-----=_=-STAT IP
••• ADD $6!YEAR (CANADA. MEXICO) - ADD $l2fYEAR AIR MAIL - OUTSIDE OF U.S.A .•CANADA & MEXICO ••• ------

MARCH 1980
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Secrets, cont'd ...

2

3
4

5
6
1-

04
33
58
00
00
20
82

4 Numeric type indicator
51 Second character }
88 First character of name

o } Fraction, least to
o most significant bytes

32
130 Exponent, biased by 1f8 (80 hex)

mented (this gives the one's compli-
ment) then one is added. For

'example, to represent the decimal
value-23, we proceed as follows:

1. Write23asa binary number:
000000000001 01111
(0017 hex)

2. Compliment each bit: 1111
111111101000(FFE8hex)

3. Addone: 1111111111101001
(FF E9hex)

If the example in Figure 1a were for
K% = -23, the fourth and fifth bytes
would be (in hexadecimal) E9 FF, or
(in decimal) 233 255. (One needs to
consider the decimal values in addi-
tion to the hexadecimal because the
response to the PEEK command in

(b) Storage format for a single precision variable, corresponding to X3 = 2.5
(binary 0.1010 x 22)

1 08 8 Numeric type indicator

2 5A 90 Second character }3 5A 90 First character of narne

4 00 0
5 00 0
6 00 0 Fraction,leasllo
7 00 0 most significant bytes

8 00 0
9 00 0
10 C8 200
11 83 131 Exponent, biased by 128

(c) Storage format for a double precision variable, corresponding to ZZ# =
-'-6.25 (binary -0.11 001 x 23)

03 3 Numeric type indicator
2 00 0 Second character }
3 53 83 First character of name

4 04 4 Length of string
5 15 21 Low byte } of address6 43 67 High byte

(d) Storage format for a string variable, corresponding to S$ = "ABeD"

1 04 4 Numeric type indicator
2 35 53 Second character
3 41 65 First character

of name

4 35 53 Less significant byte} distance
5 00 0 More significant byte parameter
6 02 2 Numberof subscripts
7 04 4 Less significant byte } Ilmitof
8 00 0 More significant byte second

subscript

9 03 3 Less significant byte } Ilmltof
.10 00 0 More significant byte first

subscript

11

}
Bytes that represent the

through values for 12 members of
58 the array

. (e) Storage format for the header of an array, corresponding to the statement
DIMA5(2,3)

Radio Shack's Level II
manual gives some infor-
mation about the storage
formats for variables but it
is incomplete.

TRS-80 displays the memory con-
tents in decimal form).

The TRS-80 affords the user a
special command to locate where
variables are stored in memory. The
instruction PRINT VARPTR(K%) will
display the decimal value of the
memory address where the value is
stored. Note that to find the name of
the variable one must PEEK in the two
bytes preceding VARPTR(K%), and,
to flnd the code that designates the
type, one PEEKs in the third byte
preceding.

Floating Point Variables

Figures 1band 1c show the
storage formats for single and double
preclslon variables. These quantities
are in floating point representation, a
form. closely related to scientific
notation in which the value is repre-
sented as a fraction (often called the
mantissa) that is to be multiplied by a
scale factor. The scale factor is some
base value raised to an integer power.
In computers, two is the most
common base value, but sometimes
other bases are used. In particular,
IBM 370 systems use sixteen for the
base. Since the base value for the
scale factor is always two, only the
exponent needs to be stored.

Floating point numbers need, in
addition to the fraction part and the
exponent, two additional pieces of
information. The sign of the number
must be represented and also the sign
of the exponent. The TRS-80 system
uses special ways to record these two
signs. For the exponent a biasing
scheme is used. The exponent part of

CREATIVE COMPUTING

Figure 1
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I f ttm~ PROGRAM STORErea so (/1'\\ (202) 337-4691
4200WisconSIn Ave.NW POBox9609 Wash ngton O.C 20016

'This TRS-80* f1cs,cinqJes
mywho e amily!'

SOunique programs for all ages
A package of fifty different game,
qui~, instructional, educational,
financial and fun programs are
available for any TRS-80. Every
member of your family will enjoy
the TRS-80 with this set of
programs called liThe FascinatiD.9
Fifty." And it is reasonably
priced at $24.95.

Designed for the whole family,
these programs are fascinating.(
Have fun playing MANCALA or ZOO
~REAK, guessing WORLD RECORDS or
U.S. PRESIDENTS, learning MOON
PHASES or WORD COMPLETION and using
FINANCIAL ·TIMETABLE or METRIC
CONVERSION. Other programs
include: Rocket, Bingo, Dice,
Reverse, World Population, World
Area, States, Air Distance Between

Cities, World Population by City,
Grade Averages, Number Base,
Accounts Receivable, Loan
Amortization, Interest From
Savings, .Business Ledger, Calendar,
World Clock, Blackboard I, II, III
& IV, Maze, Letter Recognition,
Numeral Recognition, Right Reading,
Word Recognition, How Many, Add On,
Take Away, Learn To Spell, Sounds
Like, Story Telling, Multiply,
Divide, Fractions, State'Capitals,
Foreign Capitals, Cub Reporter,
Spelling Grade 4, 5 & Jr. High,
and Test Your Vocabulary.

If you would like every member
of the family to enjoy your TRS-80,
today order your copy of
"Fascinating Fifty" by Neal Jensen
for only $24.95.

Galactic Empire -
by Douglas G. Carlston
This is fantastic! "Galactic
Empire" opens up a three
dimensional universe for
exploration and conquest. While
travelling through space you
command the Imperial Forces of
Galactica, your ship's senior
officers and its computer. You
must plan you construction of
additional support craft and their
arrival at nearby planets.
Increase your strength by taxing
and enlisting additional troops
from the varied and unique planets
you conquer. Besides maneuvering
in a three-dimensional universe
which changes from game to game,
your use of time to travel between
planets is very important. Good
graphics and the .sophisticated
strategy make this game much
different from any "Star Trekll or
"Star Wars.1I Explore the galaxy
for $14,95. You'll love it!

Add a
touch

of MAGIC
I

~~thy~ fJishtof~~~: any
program can accept inputs by
touching the light pen on the video
screen. Hundreds of applications!
For only $19.95 you receive the
light pen, instructions on using it
in your programs, several sample
programs, and a cassette of three
light pen programs. This is the
standard pep which several software
companies support.

MARCH 1980

Assure yourself that your TRS-80 is
In der working properly. The causes ofva hardware problems are often hard to
from Levei IV detect, but you can now do a thorough
Machine language arcade game with diagnostic check of your entire
sound. $14.95 computer. It checks the ROM, the RAM,
Adventure disk drives, video memory and display

and cassette recorder. Also provided is
bTYhGordon LlettwinAfdromMticrosoftth a special test tape and a 12-hour test f

e comp e even ure 1S e with a recording of results to find '
ultimate fantasy game which allows those occasional errors. $28.50. i
you to explore the "Colossal Cave." On disk $38.50 ~
This is the same as originally oooOOOOOODOOOOOOOOODOoDDooonnnoonnooClnnnn
written for the DEC PDP-l0. It 0 THE PROGRAM STORE .
fills an entire disk and requ1res 8 .~ 4200 Wiscons1n Ave NW
32k. For just $29.95 8 (/ I"\ PO Box 9609 Dept R6V·d S d Readi 0 Washington, D.C. 20016
frlm I~~nt e~~r'e ~ YESplease send me these TRS-80 programs:
Using the scientific principle g ti tIe price
behind the tachistoscope, a 0

mechanical device used to flash g
~~~~a~~~~:_p~~t ;~~~:geO~i~lsc~~:~~ §--------------------------------------------
your eyes and mind to quickly 8 _
recognize,numbers, letters, words 0
and phrases. $7.95 8 ~.-------------------------=-,,-::-:-c=~--.,,_._""

I I 0 postage: $ 1.00Persona nventory § name: total: -- I

~:"·'JL 30uthern States sy s t ems g
Designed to allow you to develop an 0 address:
inventory of your personal g city, state
possessions for insurance purposes, 0 & code
you record for each item its 8 OC~h~e~c~k~p~a~y~a~b~l~e-.t~o~T"h~e~P~r~o~g~r~a~m~S~tho~r~e~
description, serial number and g OMASTERCHARGE mc bank code: ~.~.--
value. Permits sorting, modifying ~ OVISA exp date:
and other record maniPulatio$ns with 5 c~rd number: .'storage on cassette tape. 12.50. ~ Slonature:
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DUNJONQUEST

!?a~!!!!~'1~~a~tsRyn
In this microquest you are Brian
Hamrnerhand on a mission into the
Haunted Mountains and Underground
lair of Rex,the Reaver and his band
of thieves. A perfect introduction
into the Dunjonquest series which
started with "The Temple of
Apshai." 16k $14.95.
Also available "Temple of Apshai."
p4.95.

TRS80 Disk&
Other Mys teries
by H.C. Pennington
We don't usually list books, but this
one is so unique that we thought you
would want to know about it. There are
over 100 pages about how DOS works, how t
a disk is organized, and how to recover *
from errors. This is THE technical
backup for NEWDOS+ with great
illustrations. $19.95.

Disk*Modby Roy Soltoff from Misosys
This machine language program

modifies your copy of the Radio Shack
Editor/Assemqler for use with your
minidisk and any disk operating system.
You can save and load both t-ext source
and assembled object files. Unfike the
NEWDOS+ version you can read the
directory and the spaee used and
available while in the EDTASM. You can
also kill ·files. It is a complete disk
modification for one or more drives.

Other capabilities are also added
which are not found on NEWDOS+. The
block move command relocates a section
of text to any other area. The global
change command permits, for example,
changing a label throughout the text.
The pagination feature provides hardcopy
on 8 1/2 by 11 pages on either single
sheets. or continous paper. In addition,
high memory can be rese+ved, like in
BASIC, for machine language routines
like printer drivers. You can also
display the amount of memory remaining.

The <CLEAR> key is f unct Lone.L, the
symbol table is sorted alphanumerically
and output 5-across, the scroll up/down
allows 1S lines on the screen, and the
'DEFM' assembly is improved. Lower case
input is now permitted and you can
branch to any address. Plus, it also
corrects the errors in the Radio Shack
tape version.

Save your time and
your disk system by
Editor/Assembler today.

make full use of
upq.radi nq your
$19.95



Secrets, cont'd ...
a floating point number is stored in
one byte, affording eight bits for the
value. If only positive exponents were
involved, a range from 0 to 255 could
be accomodated but, because nega-
tive.values are also required, this is
reduced to 0 to 127(or 0 to 7F in hexa-
decimal). To represent both positive
and negative numbers a bias value of
128 (equal to 80 in hexadecimal) is
added to the binary value of the
exponent. The result is that decimal
values of the biased number from 0 to
128(0 to 80 in hexadecimal) represent
negative exponents (for the base of 2)
from -128 to 0, while decimal values
from 128 to 255 (80 to FF in hexa-
decimal) represent positive expo-
nents from 0 to 127.

The sign of the number (which we
may think of as the sign of the frac-
tion) is represented in the TRS-80 in a
very ingenious way. Normally one
would expect that one of the bits
would be required to store the sign
information. However, advantage is
taken Ofthe fact that the fraction part
is always normalized. "Normalizing"
means that the scale factor is,
adjusted so that the leading bit of the
fraction is always non-zero. For
example, the binary fraction 0.00011
(equal to 3/32) can be normalized by
rewriting it as 0.11 x 2-3. If the number
has leading ones before the binary
point (as in 10~1, equal to 2 1/2),

The sign of the number
(which we may think of as
th~ sign of the fraction) is
represented in the TRS-80
ina very ingenious way.
shifting the binary point to the left
with a corresponding adjustment of
the scale factor gives 0.101x 22as the
normal ized form.

If the fraction part is always
normalized, the first bit of informa-
tion in the fraction is really redun-
dant; we know without looking that it
is a one. In theTRS-80 BASIC lan-
guage this first bit is left a one for a
negative fraction but is reset to a zero
if the fraction is positive. This pro-
vides one more bit of precision in the
fraction at the expense of slightly
more complex software that performs
the arithmetic operations on floating
point numbers. .

In summary, floating point quan-
tities are stored with one byte repre-
senting the biased exponent for the
base of two, giving the scale factor.
Three bytes (for single precision) or
seven bytes (for double precision) are
used to' hold the normalized binary

Determine the storage format of 4.25:
Convert to binary 100.01
Normalize + 0.10001 x 23
Bias the exponent 3 + 128 = 131 (83 hex)
Reset first bit

because positive
Storage form

.00001
08000083; 8000131
~Pt~;pt

(080000 as 3 hex bytes)

hex decimal

Determine the storage form of
Convert to binary
Normalize '
Bias the exponent
Leave first bit alone

because negative
Storage form

-0.125 :
-0.001
-0.1000 x 2-2
-2 + 128 = 126 (7E hex)

.1000 (800000 as a hex bytes)
8000007E; 12800126-..- --- -...---
fract expt fract expt

hex decimal

If the storage form Is 20 00 00 82 (hex), what Is the value?
Write tract In binary .00100000 .
Number is positive so

set first bit to one
Determ ine exponent
Shift binary point
Convert to decimal

.10100000
82-80 = 2(hex)(130-128 = 2)
+ 10.100000
+ 2.5 Is the val ue

If the storage form Is Co 00 00 7F (hex), what Is the val ue?
Write fract in binary .11000000
Numberis negative,

leave first bit a one .11000000
Determine exponent 7F -80 = -1 (hex) (127 - 128 -1)
Shift binary point -0.01100000
Convert to decimal -(3/8) = -0.375

Figure 2. Examples of storage format for floating point values.

value of the fraction, with the first bit
reset to zero if the number is positive.
Some examples are shown in Figure
2. .

There is one final point needed to
complete the description of floating
point representation. Zero is a special
case because its fraction part cannot
benormalized. It is conventional, and
TRS-80 abides by the convention, to
store zero as all zeros in both the
fraction and the exponent.

As shown in Figures 1b and 1c,
single and double preclslon numbers

" differ only in the number of bytes
used to store the fraction. Since only
one byte is used for the exponent in
either case, the range is approxi-
mately the same, from -1.7 x 1038 to
+ 1.7 x 1038 as decimal equivalents.
The smallest non-zero magnitudes
are + 1.47 x 10-39. For single preci-
sion numbers the precision is equiva-
lent to about 7 decimal digits, while
double precision is equivalent to
about 17 decimal digits. (When func-
tions are generated, somewhat less
precision is given in most cases, due
to lnaccuracles in the computational
routlnes.)

String Variables
After the rather involved way in

which floating point quantities are
stored, it is not hard to describe how
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string variables are stored among the
list of variables. As shown in Figure
1d, a one byte type code (03) is
followed by two bytes for the name,
then a one byte length value and
finally a two byte address. Since only
one byte is allowed for the length,
string variables are limited to a
maximum of 255 characters. The
address bytes (stored as low address
followed by the high address byte)
point to the location in memory where
the defining characters are located. If
the definition is an assignment state-
ment or a DATA statement within the
BASIC program, the pointer points to
that location within the program. If
the value of the string is input from
the keyboard, the characters are
stored in the special reserved area
allocated to strings (at the high end of
memory just ahead of the space
reserved for machine language pro-
grams). .

Note how the numeric type
indicator relates to the number of
bytes used for storage of each kind of
variable. In each case it is exactly
equal to' the number of bytes
associated with the name. For nu-
meric quantities, these bytes hold the
value directly. For a string variable, it
equals the bytes used for the length
parameter and the address pointer.
Considering that there are additional

CREATIVE COMPUTING
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Secrets,cont'd...

bytes to hold the name and the type
designator itself, there are always T
+ 3 bytes used for each variable
whereT is the numeric type code.

With subscripted variables (ar-
rays) space is allocated separately
from that for the simple variables and
this space immediately follows that
used by the simple variables. All the
values for the members of each array
are stored in a group, one after
another in order of ascending sub-
script value. (When more than one
subscript is used, the first subscript
goes through its entire range before
the next subscript is incremented.) At
the beginning of each set of array
values, a header is stored. Figure 1e
gives the contents of each byte of the
header.

The first byte in memory for an
array is the type indicator, and the
next two bytes hold the ASCII values
for the name, exactly as for simple
variables. The next two bytes ghie the
distance to the next array variable,
with the less significant byte coming
first. How this distance parameter is
determined is shown later. Now
comes a Single byte that gives the·
numberof subscripts associated with
this variable. (In theory, one could use
255subscripts).

For each of the subscripts, there
is a two byte count of the size limit for
the subscript, ordered from the last
subscript to the first. (This would
permit each subscript to be dimen-
sioned to a size of over 1,000,000 if
there was memory space to hold
them). Note that the size associated
with each subscript is one more than
the value specified in the DIM state-
ment because the number zero is a
valid subscript. The dimension state-
ment DIM X%(1,3,2) would have 2,4
and 3 forthe subscript limit values.

The distance measure stored in
bytes 4 and 5 of the header can be
computed as follows:

Dist = :01 + 1)(02 + 1)( ... )
(ON+ 1)(T) + (2)(N) + 1
where 01, 02, ... , ON are the
subscript sizes as specified in
DIM statement. T is the numeric
type code. N is the number of
subscripts.

In the above formula, the factor
(01 + 1) (02 + 1)(... ) (ON+ 1)gives the
number of members of the array. The
formula provides for T bytes for each
member, plus two bytes for each sub-
script to hold its limit value plus one
for the number of subscripts. For the
example in Figure 1e, this distance is
(2+1)(3+1)(4) + (2)(2) + 1 = 53. It
is measured from the sixth byte of the
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header. One can determine the total
memory space used by any array by
adding six to its distance parameter.

The headers for all four types of
arrays follow this same pattern. The
number of bytes associated with the
values for each of the members does
differ, of course.

You may not be surprised to learn
that the system keeps pointers asso-
ciated with the storage of values for
variables. There are four of them.
One, at locations 16633/4 (40F9/A in
hex), points to the memory location
where the first variable begins. This
happens to be three bytes beyond the
last text byte of the program itself. A
second pointer, at locations 16635/6
(40FB/C) points to the beginning of
the array variables, while a third,
located at 1663718 (40FD/E) points to
the beginning of the array variables,
while a third, located at 16637/8
(40FD/E) points to the first byte after
the end of the last array variable. A
dynamic pointer, kept at 1660718
(40DFIEO) is continually updated
during the execution of the program
to show the location of the last
variable accessed.

To some degree, the array begin-
ning and ending pointers are also
dynamic. Even though an array is
specified in a program (either through
an explicit DIM statement or impli-
citly by using a subscripted variable
that invokes an automatic DIM(10)),
no space is assigned until the DIM
statement is encountered during exe-
cution. Consequently, before a RUN
command is issued, the two array

If the value of the string is
input from the keyboard,
the characters are stored
in the special reserved
area allocated to strings
(at the high endof memory
just ahead of the space
reserved for machine lan-
guageprograms).

limit pointers point to the same loca-
tion as the beginning-of-variables
pointer. As simple and array variables
are encountered, these array limit
pointers are continually changed so
they point to higher and higher
memory locations.

Variables Lister Program
Figure 3 lists a program that dis-

plays the name and type for each
simple variable, followed by the

91

name, type and dimension sizes for
eacharray. Thedimension size values
are those that would be specified in a
DIM statement. The user can then
display the current values for each
variable by a succession of PRINT
commands. (A routine was written to
display these values automatically,
but when finished it was found to be
so slow and so long that it was judged
not useful).

Even though an array is
specified in a program
(either through an explicit
DIM statement or impli-
citly by using a sub-
scripted variable that in-
vokes an automatic DIM
(10)) no space is aSSigned
until the DIM statement is
encountered during exe-
cution.

The strategy behind the Variables
Lister Program is straightforward.
Beginning at the location of the first
variable, the nameand type are picked
out and displayed. The program
advances to the start of the next vari-
able (the displacement is just the type
number plus three) and the process is
repeated. Displaying of simple vari-
ables is terminated when the program
finds the first variable within itself,
which is VL. Because of this, that
variable name should not be used in
the program whose variables are
being listed. (By modifying lines 2050
and 2520 to remove the IF condi-
tionals, the routine can be made to
include its own variables in the
listing).

After encountering its own first
variable name, the routine moves to a
listing of array variables. These are
each displayed in the order in which
they occur. Advancing from one array
variable to the next is made easy by
the distance parameter in bytes 4 and
5 of the header. The end of arrays
pointer shows when all the array vari-
ables havebeenscanned.

'Using the lister program is prob-
ably best done by calling it as a sub-
routine. At any point in a program
where it is desired to list all variables
that havebeenused so far, or defined,
a call to the subroutine is inserted.
The routine can be made into a stand-
alone program by changing the
RETURNin line2180to STOP.

Figure 4 is a test program together
with the output from the lister pro-
g~m. 0



Professional file access for
the TRS-80· microcomputer!
Introducing INSEQ-BOTM(indexed
sequential access method-ISAM)
Finally a professional method of disk
access like those available for big
computers. Access any record in the
file based on a field defined as a key
(e.g. part number in an inventory file)
or read the file in ascending keyorder.
Access by the field defined as a key

is through an index maintained by
INSEQ-80.™ Average access time is
2 seconds.

INSEQ-80™ contains 4 machine
language programs that can be called
from your BASIC program via USR
functions, plus a reorganization utility
to consolidate files. Includes complete
user's manual with fully documented
example program and test files. Will
run under TRSDOS, NEWDOS, and
VTOS 3.0. $49.95.

ComputerCit~M
A division of CPU Industries, Inc.
175 Main Street, Dept. CC-3, Charlestown, MA
02129 I
To order call Toll Free 1-800-343-6522.
Massachusetts residents call 617 /242-3350.
VISA [, Master Charge accepted.

-TRS-80 is a trademark of the Radio Shack division of
Tandy Corporation.

CIRCLE 128 ON READER SERVICE CARD

TRS-80 SOFTWARE
PACKER: Automatically edits all or part 01 your Basic

program to ease editing, run laster,or savememory.
Has 5 sections: 1. UNPACK - unpacks multiple state
Basic program lines into single statements main-
taining program logic. Also inserts spaces and re-
numbers lines lor easier editing. 2. SHORT -
shortens your Basic program by editlng out all REM
statements, unnecessary words and spaces. 3. PACK
- executes UNPACK and SHORT, then packs lines
Into multiple statement lines. Maintains program
logiC. 4. RENUM - renumbers program lines in-
cluding all GOTO's, etc. You specify increment.
5. MOVE - moves any line or block 01 lines to any
new location in the program and renumbers lines.
Written in machine language, supplied on tape in 3
versions lor 16K, 32K, and 48K systems. Works under
Level II and Disk Basic. $29.95

DISASSEMBLER: Read, write, and copy system tapes.
Display and modily memory contents. Disassemble
ROM, DOS, and system tapes into ZSOMnemonics.
Search lor strings In memory. Much more!! Includes
32 pages 01 documentation and other inlormation.
For 16K Level II $19.95

SYSTEM TAPE DUPLICATOR: Copy your system lormat
tapes. Includes verify routine.
For any Level II $12.95

MICROSOFT FORTRAN: includes Fortran compiler,
loader, editor, and library 01 scientilic lunctions.
For 32K Level II and 1 Disk $90.00

MICROSOFT ASSEMBLY LANGUAGE DEVELOPMENT
SYSTEM: includes EDIT-SOText Editor, MACRO-SO As-

sembler, CREF-SO Cross Relerence lacility, and
LINK-SO Linking Loader.
For 32K Level II and 1 Disk $90.00

MICRO-BACKGAMMON by Carl Fowler
For all Level I or Level II $19.95

MANY MORE items available. Write or call lor Iree
catalogue.
INSTRUCTION MANUALS lor any program, except

Microsoft's and Micro-Backgammon, are available
lor 20% 01 list price 01 program. Relundable when
program is purchased.

DEALER INQUIRIES INVITED.
Kansas residents add 3% state sales tax.
Call our 24 hour number 316-683-4811 or write

COTTAGE SOFTWARE
614 N. Harding

Wichita, KS 67208
CIRCLE 140 ON READER SERVICE CARD

2000 PRINT "LIST OF SH!PLE VARIABLES"

2010 PRINT "NA~E", "TYPE"

2020 VL%=O: VS%=O: VP%=16633

2030 VA%=PEE;{(Vp~)'tnEK(vp%+1 )*256

20110 VP;',=PEE:« 16635)'tFEEK( 16636)* 256

2050 GOSUD2500: IF VN$="VL" THE!': 2080

2060 'PRINT: VA%=VA%+VT%+3

2070 IF VA%<VP%GOTO 2040
2080 VA%=~: VP%=PEEK(16637)+PZEI(16638)*256

2090 IF VA%=)VP% RETURN

2100 PRINT: PRINT: PRINT "LIST OF ARRAYS"

2110 PRINT "NANE"," TYPE" , "DIM (S ) "

2120 GOSUB 2500

2130 VS%=PEEK(VA%+5)

2140 FOR VL%=1 TO VS%

2150 PRINT PEEK(2*(VS%-VL%)+VA%'t6)+PEEK(2*(VS%-VL%)+VA1~7)*256-1;

2160 NRXT VL%: PRINT

2170 VA%=VA%+PEEK(VA%+3)+PEEK(VA%+4)*256~5

2180 IF VA%<VP%THEN 2120 ELSE RETURN

2500 VT%=PEEK(VA%)

2510 VN$=CHR$(PEEK(VA%+2»)+CHR$(PEEK(VA%+I»)

2520 IF VN~="'fL" THEN RETURN ELSE PRINT VN$,

2530 IF VT%=2 PRINT "INT",: RETURN
'251.J-0IF VT%=3 PRINT "STR": RETURN

2550 IF VT%=4 PRINT "SNG": RETUPJ'I
2560 IF VT;t=8 PRINT "DEL": RETURN

;>570 PRH:T "ERROR_ VARIABLE "; VNO;" HAS 'I'YPE NUI;EER OF"; VT%: STOP

Figure 3. A Variables Lister Program
Variables Used -

VL % for loop control
VS% numberof subscripts in an array
VP% utility pointer
VA % beginning address of variable currently being processed
VN$ name of the variable being processed

lORE,.! A TEST PROGRAMFOR VARIABLES LISTER

20 AA=2.22
)0 K%=1234

40 C)$="AAAAAA"

50 DIM XX(2,J)
60 DIf,' Y$( 5)

70 XX(2,2)=12.J4

80 PRINT "READY TO LIST VARIABLES"

90 INPUT "STRIKE ENTER TO LIST THEt,l" ;A$

100 GOSUB 2000

110 STOP

Output when RUN:

LIST OF SIMPLE VARIABLES

Tyr:s

C3

SNG
!NT
STR

LIST OF ARRAYS

!':Al'.~E TYPE DIM(S)

xx SNG 2 3
":' STR 5
ER::!:A:' I!" 110

Figure4. Test Program and Output

Note: If any key other than ENTER is hit to begin the listing, A$ will be
included in the listing.
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YOUR TRS-SO IS
A VALUABLE TOOL.

TECHNICAL APPLICATIONS
FOR YOUR HOME, SCHOOL,

BUSINESS WHICH MAKE
INVESTMENT WORTHWHILE!

YOUR MICRO-COMPUTER

PROGRAMS
OR SMALL
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Graphing Package, CS-3301 (4K)

This package performs statistical tests never before available on small computers, and may well be the
ultimate in statistical applications for the 16K TRS-80. Its cassette based data system allows you to store,
retrieve, and transform data files for use in numerous tests. Detailed analysis of varience, correlation, multiple
linear regression, two variable statistics, and descriptive statistics are included. These complex capabilities
are complimented by the convenient user-oriented format. This package features a vinyl binder and
comprehensive manual. The Level II Package is $24.95.

Advanced Statistics, CS-3303 (16K)
Text and graphics are skillfully combined to plot a variety of graphics functions. Display your data in sleek
easy-to-read bar, line, or cartesian coordinate X,Y graphs. A polar coordinate graphing program automatically
scales and labels polar functions. The parametric graphing routine graphs X vs Y in terms of an independent
variable. Two regression routines analyse data to see how well a series of points fit on a linear or quadratic
function so the information can be effectively entered into the graphing routines (for Level II) $7.95.
A Tape Manager/Graphics/Statistics package is also available for Level I, CS-2301(4K)$7.95.

II ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• a- •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••1111 ••••

I, .lHH1HHHnHHTIHH1HHHnHnHHHhfHiHHHHHiHHHHHlHHHiHHHHHHHHHfHHHHHHHHfHHHHfHHHHHHHHHHHHHHHfHHHHH-HHH1HHHHHHHHHHHHlHH

Text Processing,
CS-3302 (16K)

Checking Account,
CS-3304 (16K)

Keep track of where your
money is going and how
effective your budget is. This
program helps you keep track
of individual and monthly
payments. Checks are auto-
matically sorted by payee,
date of payment, or other
catagories and all information
is saved on cassette (for
Level II). $7.95

This program turns your TRS-
80 and line printer into a line
oriented text-processing sys-
tem. A special business leter
format is included. You can
edit and modify your work.
Save text on cassette tapes,
and print out perfect docu-
ments every time. There are no
complicated new commands
to learn so anyone can insert
or delete lines with ease (for
Level II).$14.95

Investment Analysis,
CS-3305 (4K) .

An investment specialists tool.
Programs in this package in-
clude regression analysis,
stock market simulations,
market/stock values, risk ana-
lysis, time related investments,
and tax analysis (Levels I and
II).$49.95

CP8Btlv8
cOlRpatln"
SOftwBP8

sensabtonal
softwap6

Sensational Savings! Take ad-
vantage of our $1 discount at
your local computer store with
the certificate on page 135
of this issue. If your favorite
retailer does not stock the
software you need have him
contact our retail marketing
department. Or order directly
from CreativeComputing. Send
your check plus $1 shipping
and handling per order to
Creative Computing Software,
Dept. 202, P.O. Box 789-M',
Morristown, NJ 07960. Visa,
MasterCharge, or American
Express are also welcome. For
faster service call in your bank
card order toll free to 800/631-
8112. In NJ call 201/540-0445.
Circle reader service #207 for
your FREE 20 page illustrated
catalog of micro computer
software.

For a FREE Sensational Software Catalog of over 400 programs for eight popular systems circle reader service #300.
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Extended Precision
Computation
Stephen J. Rogowski

How to compute to a practically
unlimited number of places with jlJst
the memory your micro has on board.

No New Hardware

No black boxes are needed. No
new boards need be installed. The
ability to compute values beyond the
normal precision of BASIC, FOR-
TRAN-or any language for that mat-
ter is not a function of memory size or
even the sophistication of the
operating system or its com-
pilers / interpreters.
Your computer can carry out ex-

tended precision computations if you
simply teach it to. Consider the pro-
blem of computing powers of two up
to N, where N is very large. A simple
program comes to mind:
51NPUTN
10PRINT21N
20GOT05
30END
Most machines might allow you to

go as high as 226which is 67,108,864.
For 227 which is 134,217,720 you
would probably have, to settle for
1.342177E+8. From there on you can
forget about accuracy, you'll have to
settle for being "in the ballpark."

Think About Doubling

If we think about the process of
doubling though, we should be able
to store the individual digits of suc-
ceeding powers of two in an array. It's
a simple matter to double the digits in
an array A and store them in B. If the
digit is greater than 4, we must also
carry a 1 into the next place, since 2
times a number greater than 4 has
two digits, the first always a 1.
PROGRAM 2 below will print out

powers of two until the "cow's come
home,"-actually until the value has
Stephen Rogowski, 6 Edward St., Cohoes,
NY 12047

more than 500 digits. The A array is
multiplied digit-for-digit by 2, then the
carry C is added to produce a digit for
the B array. Lines 120-160 do the
computation. Line 140 computes the
product and adds the carry C. Line
150sets the carry for the next digit. If
a power of two has Odigits, a counter
is bumped in line 125 to keep track of
how many digits are in the final
answer. Leading zeros are suppress-
ed by making the contents of an array
negative until something is stuffed in-
to it-lines 165and 167.

PROGRAM #2

40 DIM A(5OO),B(500)
50A(1)=1
60A(2)=-1
100 L=3
105 M=1
110C=D=0
120 FOR K=1 TO L
125D=D+1
130 IF A(K)<OTHEN 165
140 B(K) = MOD(A(K)*2,10) + C
150IFA(K»4THENC=1 ELSEC=O
160 NEXT K
165IFC=OTHEN B(K+1)=-1 ELSEB(K)=1
1671FC=1 THEN B(K+1)=-1
200 PRINT '2 * *';M;' IS'
210FORG=D+1 T01 STEP-1
220A(G)=B(G)
240 NEXTG
250FORF=DT01 STEP-1
260 IF B(F) < 0 THEN 275
270 IF B(F)=O THEN PRINT' ';B(F);

ELSE PRINT B(F);
275 NEXTF
280 PRINT
300L=D+1
305M=M+1
307 IF M> 250 THEN STOP
310GOT0110
400 END

Some implementations of BASIC
print zeros without a leading plus
sign-the spaces between numbers
in the printout are actually supressed
plus signs, Zero doesn't have a sign.
To prevent running significant zeros
into the other digits line 270 puts a
space in front of embedded zeros.

Now for Division

So much for multiplication! Let's
look at a division. I got into this pro-
blem while teaching about rational
numbers. Fractions either terminate
or repeat when expressed as
decimals. That's right, every rational
number is either a terminating
decimal or it repeats at some point.
To demonstrate we must be able to
express these' fractions with more
precision than normal computer ac-
curacy permits. The solution is to
teach the computer to do long divi-
sion.Forget about successive sub-
traction, it's the hard way to divide.
You remember long division' with

decimal points, and trial divisors and
all that. The program below will com-
pute any fraction's decimal
equivalent until it terminates or
repeats-it'll even say how many
places it took to repeat. It sometimes
requires patience for the repetition to
begin. Did you know that 1/4097
repeats only after 4096 places. The
program is simplified by the fact we
only compute denominators under 1,
hence the presence of 10s in lines
160 and 180. A simple modification
would allow all possible numerators
with the chosen denominator-
although mathematicians amongst
the readers will recognize
that the number of places
in the decimal expansion will remain
the' same. The program can really be
reduced to lines 160 and 180 where
the divisions are done. The rest of the
logic is for orderly printing and place
counting. If you don't have a MOD
function-R= MOD(N,D) places the
remainder from NID into R-use
R= N-INT(NID)*D.

PROGRAM #3

100X=1
110 DIM A(100),N(100)
120 PRINT
130 'INPUT NUMERATOR AND DENOMINATOR';
140 INPUT N(X),D
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150 PRINT N(X);' I'D;' = .';
16QA(X)=iNT«10*N(X))/D)
170 PRINT A(X);
180 N(X+ 1)=MOD(10*N(X),D)
190 iF N(X+ 1)"=0 THEN PRINT ELSE 230
200 PRINT '(TERMINATES AFTER'X;
210 IF X = 1 THEN' DIGIT.)' ELSE' DIGITS.)'
220 GO TO 100 .
230X=X+1
240 FOR Y =1 TO X-1
250 IF N(X) = N(Y) THEN 260 ELSE 300
260 PRINT
270 PRINT '(REPEATS AFTER';X-1;
280 IF X-1 = 1 THEN' DIGIT.)' ELSE' DIGITS.)'
290 GO TO 100 .
30QNEXTY
310GOTO 160
~20 END

Close scrutiny of the results pro-
duces some very interesting proper-
ties. The list below was produced by
a slightly modified '(and simplified)
version of PROGRAM 3. It is listed
below in PROGRAM 4. Notice that
there are 16 separate fractional
equivalents for fractions with
denominators of 17. The expansion
has 16 places. Each expansion is a
cyclic permutation of the first, i.e, the
order of the digits never changes
they just start at a different but
predictable point. Since 05 is the

smallest possible starting point, it
must be assigned to 1/17. The next
smallest sequence begins with 11, so
it must be assigned to 2/17, and so
on.

PROGRAM #4

100 PRINT 'INPUT DENOMINATOR'
110lNPUTN
120 FOR T = 1 TO N-1
130 LET X=O
140 PRINT
150 LET A=T
160 PRINT A;' I';N;' = .':
170IF(A*10)/N<1 THEN 240
180 LET A=A *10
190 PRINT INT(A/N);
260 LET X=X+1
210 IF x» =N-1 THEN 290
220 LET A=A-INT(A/N)*N
230GOTO 170
240 LET A=A *10
250 PRINT' 0';
260 LET X=X+1
270 IF x» =N-1 THEN 290
280GOTO 170
290NEXTT
300 END

Some Observations

Even more interesting is a relation-
ship within each expansion. Split
each 16 place expansion in half. Con-
sider the first eight digits in order
against the last eight. Notice the first

half is the nines complement of the
second half-Le. if you add the first
eight digits to the last eight, you'll get
all nines. This always happens when
the denominator is a prime N and the
decimal period is N-1. Using 1/4097,
the first 2048 place produces 2048
nines when added to the second 2048
places. Even when prime
denominator expansions contain
fewer than N-1 digits, if the period is
even, both the cyclic
permutations-several in these
cases-and the nines complement
properties will appear.

1/17 = .0588235294117647
2/17 = .1176470588235294
3/17 = .1764705882352941
4/17 = .2352941176470588
5/17 = .2941176470588235
6/17 = .3529411764705882
7/17 = .4117647058823529
8/17 = .4705882352941176
9/17 = .5294117647058823

10/17 = .5882352941176470
11/17 = .6470588235294117
12/17 =.7058823529411764
13/17 = .7647058823529411
14/17 = .8235294117647658
15/17 = .8823529411764705
16/17 = .9411764705882352

No reason to miss the advantage of
extended precision because the
manufacturer didn't design it in. Pro-
gram it in! 0

_VEN COMPUTERS GET THE BLUES
Has your TRS-80 been sluggish lately? Slow to respond? Had
excessive keyboard bounce? .

The prqblem might be low voltage, or a BASIC misunderstanding, or
IPO~ POOR SOFTWARE!
Do you serve your TRS-80's meals on poper sheets? Do Y9u .
(shudder) write it yourself? Recent studies indicate that keyboard-
feeding causes MALIGNANT BUGS!

CLOAD MogOztne is.published monthly on a magnetic IRON OXIDE
tape, wou~ up inside a C-30 cassette. Now you may ask "Why
bother?", but I can assure you that our computer cassettes are
DIRECTLYreadable, I repeat DIRECTLYreadable by your computer.
We have Thrills,Variety, and Absurdity. We haye every program your
computer has ever wanted to run after a hard day at the job. We ~
even include our infamous "yellow sheets" with every issue, filled with ~
lies about the TRS-80 computing scene. ~

12Monthly cassette issues. . . . . . . 536.00 • ~
(over 60 Programs) . (!I

Single issues . . . . . . . . . . . . . . . . . . . . . . . . $ 3.50· i
Best of C~OAD . . . . . . . . . . . . . . . . . . . . . . . $10:00 •

(9 programs wi listings) ~
•CAr!9sidents please add 6% to non-subscription orders 9

Please write for overseas rates . . u

CLChQro"" /nDOiCOme
'A,.,ca.h' Gold f

MAGAZINE. inc.• P.O. Box 1267. Goleta,CA 93017. (805) 964-2761 @)
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Are you missing any back issues of Creative Computing or
ROM magazine? The applications, programming techniques,
simulations, problems, commentary, articles and fiction are
practically timeless. Not only that, but the earlier issues are

, actually increasing in value. .
Prices are $2.00 each, three for $5.00, or ten for $15.00.

Postage $1.00 for up to 3 issues, $2.00 for 4 or more.
SUPER SPECIAL: One of everything we have plus 4 back

issues of Computer Notes - 32 magazines in all - for only
$40 postpaid!

CP8Btlv8 COlRputlnd
Vol. 3, No.4 - Jul/Aug 1977
Guide to selecting a microcomputer.
Write your own CAL, Part 2. Computers
in medicine and health care. Dwyer: "8-
Hour Course in Basic-Part 1." Thinking
Strategies-Part 3." Sherlock Holmes and
Charles Babbage. Four new games.

Vol. 3, No. 5-Sep/Oct 1977
A dynamic debugging system for 8080
assembly language, bibliography of
"limits to growth" models. Dywer: 8-
ho.ur course in Basic-Part 2, Pro-
gramming approaches to solving com-
pJex equations, Electronic information
exchange, Symmetric art with your
computer, in-depth reviews of 5 micro-
computer BASICs, software technology
music system, Games: Nomad, Rotate,
Lissajous.

Vol 3, No. 6-Nov/Oec 1977
Programming techniques- Part 1. CAI.
Topics in Logic. Three 8080 8K BASIC
evaluations. Smart electronic game
reviews. How computers can write final
exams. 'Mastermind II and Othelio
computer games, Profile of the Alpha 1
and Alpha 2 for the TDL Xitan.

Vol. 4, No. 1-Jan/Feb 1978
Fil€l structures, 16-bit computers. LOGO
Language, Murphy's laws, review of
Radio Shack TRS-80 and Heath HI),
World model, biorythms, how to write a
simulation, Hart sort algorithm. 3
games, 8-Hour Basic Course - Part 4.

Vol. 4. No. 2-Mar/Apr 1978
Parody of Datamation, Business Com-
puting: 5 inventory control systems,
ABCs of microcomputers. structured
software for micros, four computer
music systems, reviews of 2 Basic
interpreters and micro-APL, CAI-Part 4,
puzzles and games.

Vol. 4, No. 4-Ju1/Aug'1978
Reviews of Commodqre PET, Apple II,
Atari computer, Video games, inter-
facing to the real world: 5 articles,
business. computing: 4 word process-
ing systems, ROM section: 7 articles,
backgammon game, bar code.

Vol. 4, No. 5-Sep/Oct 1978
Equipment profiles: TRS-80, Exidy
sorcerer, Bally Arcade, PolyMorphic
8813, Merlin Video Display preview of
nine new personal computers. Ac-
counts receivable systems, All about
PASCAL, real world gi!mes, a real time
clock to build, PET cassettes, special
education features, new software: Star
Wars, Hex.

Vol. 4, No. 6-Nov/Oec 1978
Subject index and file index in BASIC,
consumer computers buying guide,
electronic game reviews, critical path
analysis, mailing label programs, robot
programming, experiment in teaching
strategic thinking, evaluations of North-
star Horizon, CP/M operating system
and backgammon computers, columns
an Apple II PET and TRS-80, plus game
section ~ncluq;ng "Corral", "Joust" and
Puzzle"

Vol. 5, No.1-January 1979
Computers in fiction; Survey of
Educator's Attitudes; K-State; How to
Hide Your Basic Program; World Chess
Championship Computer; Compleat
Computer Catalog, Microchess for the
TRS-80; Exidy Sorcerer; Ohio Scientific
superboard II; Robots in Fiction; Help
for the Weary Taxpayer; A counterfeit
Cursor for your PET; -Medical Audit
Time.

Vol. 5, No.2-February 1$79
Evaluations: Electric pencil, Heathkit H-
8, Computer Music Records. Computer
Games: Gold Mine, Atom-20.Com-
puterized Sports Predictions, Multiple
Regression Analysis Simplified, Value of
Computers in Education, Budget Man-
agement System, Help for the belea-
g,uered consumer.

Vol. 5, No.3-March 1979
Six articles on data base management;
Evaluations of TRS-80 and Apple Disk
Systems; Payroll system; the Game Of
Go; Small business computing with the
Sourcerer; Judging of sports events;
Social Science survey program.

Vol. 5, No. 4~April 1979
Safeguarding your computer; Inter-
pretive programming; Elements of a
good computer game, Music com-
position; "What will happen if"; Vertical
graphs and bar charts; People Pro-
gramming; Hame applications.

Vol. 5, No.5-May 1979
Ward processing systems - buying a
system and 5 evaluatians; Writing 2
user-oriented program; Tutarial an
PILOT; 3 new games; Amaritizatian
schedules, reading and camprehensian '
tests.

Vol. 5, No.6-June 1979
8 Articles an computer graphics and
plotting; Evaluations: HiPlot, NAD
System, ALF/Apple Music Synthesizer;
Capyright of Software; Sesame Place;
Prabability Study; String Manipulatians;
3 New Games.



Vol. 5, No.7-July 1979
Two Ecology- Simulations, Creativity
Test; World Power Systems; Files and
Data Basis - 4 Articles; Evaluations of
Six Peripherals and Software Systems;
Personal finance Model, 2 logic games.

Vo1.5,No.8 Augu$t 1979
Adventure, cornputere and Dance,
Can Computers Think? The Law and
Your Computer, muMath, Image Pro-
cesslnq, Manipulating Pencil Files,
Structured Programming Techniques.
Evaluation of TI99/4, TRS-80 Model
II, SWTPC PR-40, IMSAIVIO. Games:
HVOL T and Fort.

Vo1.5,No. 10October 1~79
Battle of the Word Processors, The
Computer as a Gun, cornouter Driven
Real 3·0 Display. Appllcatlons: RCA
VIP and COSMAC ELF' Graphics
Digital clock. Evaluations:· Perlp-
hicon 511, Compucolor II, Health H14
Printer, Atari Video Computer Cart-
ridges, Mountain Hardware Super-
Talker. .

vei.s, No. 11November 1979
Comparison Chart of Six Popular
Personal Oomputers, Comparison of
Single Board Computers, Electronic
Toys and Games, Quick Printer II,
interact Computer, TRS-80 Level III
Basic, Battle of the Word Processors,
IntrolX-10 Home Control System,
Adventure: Complete Listing in Ba-
sic, Build Your Own Telephone Dialer
and Joysticks.

Vol.5, No. 12 pecember 1979
More Electronic Games, Language
Translators, APFMP1 000 Video Game
System, Buying a Word Processor
printer, Satellite Tracking Software,
Syskit for the 8080, Assemblers:
CPIM vs. TSC, Statistics for the
TRS-80. part 2: Controlling House-
hold Devices, Computerized Biofeed-
back. Appllcations: The Microcom-
puter as an Investment Tool, "Turn-
key" CPIM systems, Animation for
the Apple, Digitized Video Images.

July 1977
SOL. The Inside Story; Braille and the
Computer Video newspaper; A Chip is
Born; The Care and Feeding of Your
Home Computer; Digital Fpam - the
peripheral of the future.

August 1977
The Kit and I, Part I, by someone who's
never soldered before; Introduction to
the fundamentals of Computer Memory;
Tips for the do-it-yourself hardware
beginner; Binary clocks: APLomania.

September 1977
Xeroxes and other hard copy off your
CRT; Payroll Program; How Computers
Work; The Kit and I, Part II: or Power to
the Computer; CCD's How They Work
and How They're Made; A look at
PLATO, an Educational Computer
system; IBM 5100.

October 1977
Binary Arithmetic For the Beginner;
Microprocessor Aid for the Deaf and
Blind; The Kilobyte Card; Scott Joplin
on Your Sci-Ff Hi-Fi: Building a Basic
Music Board; Flowcharting; Payroll
Program.

Novj!mber 1977
Solar Energy Measurement; A Begin-
ners Introduction to BASIC; The Kit and
I, Part III; More Music to Play on Your
Computer; Micro Maintenance; Solo-
mon and Viet: Putting Together a
Personal Computing System; Time
Sharing on the Family MICRO.

December 1977
A Beginners Guide to Peripherals; The
Best Slot Machine Game ever; Artificial
Intelligence?; An Electronic Jungle
GYm for Kids; File Copy Program; Better
Health Through Electronics; the Kit and
I Part IV.

January 1978
Synthetic Skin for Your Robot and How
to Make It; TLC: A Visual Programming
Language; The Code That Can't Be
Cracked; Beginners Guide to Computer
Graphics; The Computer and Natural
Language; First- Timer's Guide to
Circuit aoarc Etching.

February 1978
A Practical Mailing List Program;
Artificial Intelligence; Assemblers;
Flowgrams-A New Programming Tool:
Refresher Course in BASIC; Micros and
Analyzing Election Results; Upgrading
Your BASiC.

March-Ap,ril 1978
Introduction to real ·time concepts;
Felsensteln: An Absolute-Time Clock;
Dreyfus: Things Computers Still Can't
Do; lntroductlon to Interpreters; Othello
Games; vyeizenbaum: Incomprehen-
sible Programs; The Quasar Robot
Revealed: Chesson: Cryptanalysis.

Send order to Creative Computing, P.O. Box 789-M,
Morristown, NJ 07960. Or save time and call your credit card
order toll. free to: 800-631-8112 (in NJ, 201-540-0445).
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For magazine articles and whCitever

Photographing Your
Computer Svstem

Whether you're using photographs to
illustrate an article for Creative
Cornputlnq, to make a record of a
new hardware design, to get hard
copy without a printer by shooting
the image 01'1your CRT, or just to
send a picture to your Aunt Millie;
you can do a better job of it with a
little planning and a tew hints from
the pros. . . '

Illustrations Add a Lot to Communi-
c@tirig ,

Have you ever tried to describe
something complicated without il-
lustrations? I don't mean complicat-
ed in theory, either - just the
appearance of an object such as a
printed circuit board. We've come to
really depend on illustrations in
magazine articles and books to helpus understand the words, and if we
want to record or describe some
thing we've made, the simplest
means is often a camera.

We really depend on
iHustrations in maga-
zine articles and books
to help us' understand
the words.

It's easy enough to pop a flash-
cube into an Instamatic and grab a
quick snapshot of visiting relatives.
While we can't use the same tech-
nique to get a clear photograph of the
inside of our just-completed 64K
Turbobyte, with a little care we can
produce sharp, clear, well-lighted
photos of oar equipment, for what-
ever purpose we choose. We're 110t
offering a course in photography
here, but some hints and sugges-
tions specifically aimed at the pho-
tographing of objects sue!"!as com-
puter components, in a controlled
setting, and without the need for a
lot of expensive gear.

Donald Skiff, 7211 Scottwood Ave., Cincin-
nati, OH 45237

Donald Skiff

Good and Bad Photographs

In spite of what camera adver-
tlsernents suggest, the difference
between a poor photo and' an
effective one is not the brand (or the
price) of the camera. If you can. get
your hands on a moderately priced
35mm camera (the plastic lenses on
many "instanf"c!imeras will not
reproduce sharply enough to be
useful in this kind' of photography),
you don't need expensive- features
such as automatic exposure control
and motor-driven film advance. What
does make the difference is control
by the photographer - control over
the amount and range of light used,
over the focus of the camera and over
what is included in the picture.

Light Makes a Phot()graph

A photograph is a two-dimen-
sionalimage of a three-dimensional
object. To make it look like three
dimensions, we must provide some
way to distinguish the depth of the
photographed object. Our primary
control is the way the object is
lighted; perfectly flat lighting tends
to obscure shape. As Photos 1 and 2
show, some direqtionality in the
lighting creates highlights and sha-
dows, and allows the flat page to
reveal three dlrnenslons. '

Photo 1- "Perfectly flat lighting does not reveal
shape very well."

98

We don't want too much, though.
Contrast is the amount of gradation
of tone values. A . steep gradation
produces high contrast; the step~ of
tone seem to go suddenly from light
to dark, wltfiout much dlsttnctlon in
the middle tones. If your photo
contains important detail in those
middle tones, you'll lose that detall if
the contrast is too high.

A related aspect: Have you ever
tried to see Clearly when your field of
vision inclu-ded both a very bright
light and diinly-lit areas? You ~ave to
shade your eyes against the light so
you can make out the detail. That
means the scene has too great a
brightness range for your eyes to
accomodate. To put it in numbers,
let's say your vision can handle a
1'00:1 ratio in brightness, without
losing the detail. Photographic film
can handle about 10: 1; a normal
print,' however, can reproduce only
about a 3: 1 range. If you shoot a
scene that contains a greater range,
the photo will lose detail, either in
the highlights or the shadows,
depending on the amount of expo-
sure. If you expose to retain the
detail in the shadows, the lighter
areas will "wash' out" like the
pasty-looking faces of people who
were too close to the flash camera at
last year's Christmas party. If you
adjust the exposure to keep detail in
the bright areas, the shadows will be
dull and dark. 'Unless you control
your lighting, you are taking a
chance that your photos will be
unusable.

When you've set up your Turbo-
byteto shoot it, don't trust your eyes
to jl!dge the range of brightness;
measure it, if you can. We're talking
about lighting here, not light and
dark' objects in the shot. If neces-
sary, put a medium-gray card in front
of the object, and take the light meter
readings from that, instead of the
object itself. Measure the brightest
and the darkest areas: Since that
makes the lighting job more compli-
cated, we'll describe some Shortcuts
later.

CREATIVE COMPUTING



NEW APPLE II®SOFTWARE

MOTO·CROSS $9.95 DISKETTE $19.95 BLOCKADE $9.95

AND MORE ...
ACTIVE FILTERS ...•..•...•.••...••• : .$24.95
ALIEN INVASION ••••.•....••..•.....•. 9.95
AMPERSORT II ...........•....•....... 15.95
APPLE ALLEY ...•.•.•............• : ..• 6.95
BASEBALL ........ , .........•..•••..• 15.95

FRUSTRATION $9.95 BATTLEFIELD ......•..•...........•.. 9.95
BREAKTHRU .....•.......•..•........ 9.95

BOXING $9.95

CHECK BOOK •.....•......••.•..•.•... 34.95
DATABASE MAILER ....••...•.••..... , . 29.95
DEATH RACE ................•.......• 15.95
EARTH QUEST ..••...•.......•....•... 19.95
HOME BUDGET ...•.....•..•..•..•..... 24.95
HOUSEHOLD FINANCE .................. 24.95
MINI GENERAL LEDGER .....•.•...•..•.. 59.95
MOUSE HOLE .............•.••........ 6.95

GUIDED MISSILE $15.95 PEG JUMP ....•.....•................. 9.95 ALGEBRA I $15.95
RICOCHETTE .•....•..•.............•. 9.95
STAR VOYAGER ....................... 15.95
STUNT CYCLE ........................ 15.95

All orders must include 3% postage and handling. California
residents add 6% sales tax. VISA and MASTERCHARGE
accepted.

Apple II is a trademark of Apple Computers, Inc.

LASER BLAST $9.95 SPACE WAR $9.95
See us at the West Coast Computer Falre, Booth "50SC

PROGRAMMA
INTERNATIONAL, Inc.
3400 Wilshire Blvd.
Los Angeles, CA 90010
(213) 384·0579

384·1116
384·1117

THE PLANETS $15.95 Dealer Inquiries Invited SIRIUS $15.95
CIRCLE 184 ON READER SERVICE CARD

FUNCTION PLOT $24.95 APPLE INVADERS GAME

TRIVIA BOX $19.95 CASSETTE $15.95

I·CHING $15.95
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Photographing, cont'd...

Photo 2- "Directional lighting shows depth
and shape. Notice the detail in the shadows,
however, held by fill light. Shadows should
not be hard and dark."

Sharpness

If you are taking portraits, you
may not want wire-sharp images. A
portrait is usually an attempt to
suggest inner qualities, rather than
simply display external details. But
an illustration of a device will lose
effectiveness if one cannot make out
the detail in it. Use a camera with
adjustable focus and aperture set-
tings (f-stops). And some means of
accurately focusing the lens is
necessary; if you're not using a
single-lens reflex, measure carefully.

The degree of enlargement, from
negative to print, obviously will
affect sharpness. You won't gain
anything using a good camera if the
usable image size on the negative is
only a small part of the whole frame.
Decide before' you shoot what the
limits of your final picture will be,
and fill up the viewfinder with that
part of the scene.

Focus-Depth of Field

A technical photograph should
usually be sharp throughout. How-

Photo 3- "Shallow depth of field, produced
with aperture setting of f2.8."

1-+--------- farthestpoint--------l

t--------focus point-----o-l

nearestpoint-----i

ever, the closer t,hecamera is to the
subject, the shallower its field of
sharp focus will be. To overcome this
shallow field, stop the lens down
(use a higher f-stop number), as far
as youcan.

For example, a 35mm camera
having a 50mm focal length lens
stopped down to f16 and focused at
36 inches will give a sharp image of
objects from 7 inches in front of that
point to 13 inches beyond. The same
camera set at f2.8 and still focused at
36 inches will give a sharp image
only 1-1/2 inches in front, and less
than 2 inches beyond the point of
focus. Photos 3 and 4 illustrate the
difference.

Some cameras have a scale on
the focusing ring to show the range
of sharp focus at different stops. If
your camera has no scale, measure
the distances from lens to the
nearest point and the farthest point
you want sharp, then set the camera
to focus on a point one-third of the
way from front to back, as shown in
Figure 1.

Photo 4- "Stopping the lens down to f16
extends the depth of field to cover the
subject."

Stopping the lens down, of
course, means that you'll need a lot
more light, or longer exposures.

Backgrounds

When we see the world, we really
don't see the whole world. And when
we're looking through the viewfinder
of a camera we are seldom aware of
what is in the frame other than the
subject. That's how Uncle Joe seems
to havea telephone pole sticking out
of his head in those family snap-
shots. And that's how the corner of a
sandwich happens to show next to
the Turbobyte computer. When you're

Unless you control
your lighting, you are
taking a chance that
your photos will be
unusable.
all ready to snap the shutter, stop
and look carefully into the viewfinder
for things you don't want in the
picture. Backgrounds should be
plain. You may have a very pretty
rose garden wallpaper behind your'
computer, but it will detract from the
point of the photograph.

Reflections, Texture, Surface Detail

We're getting down to the finer
points of our lesson. The careful eye
looking through that viewfinder can
see other things you might want to
subdue or accentuate. If a smooth
surface reflects a light or object
outside the frame, it may draw
undesired attention to part of the

Figure 1; "Rule of thumb for close-up focusing; measure distance
across subject, in line with camera, then set focus at
one-third that distance beyond nearest point. Stop the lens
down as far as you can, to get maximum depth of fiels."

CREATIVE COMPUTING100



Photographing, cont'd...
picture, or it may create questions in
the viewer about its origin.

A main light near the camera will
tend to reduce surface detail. Con-
versely, if you want to emphasize
texture, let a light skim across it from
one side. Watch for distracting
shadows, however.

Lighting Techniques
We've mentioned light several

times before now - contrast, range,
intensity and in handling reflections
and texture. Lighting a photograph is
not simply giving' it enough light to
expose the film.

To show detail, generally a very
soft light (without sharp shadows) is
best. I usually point my lights at the
ceiling and one wall, and use the
relected Iight to flood the subject.
Even flash can be used this way, if
you think about angles and total
distance from source to subject. A
single light bounced off the ceiling
may well light a flat object, such as a
printed circuit board lying on a table.
However, it won't give very pleasing
results by itself it you're shooting
horizontally, especially if there are
people in the picture. You need an
additional light from one side, either
bounced off a nearby wall or shining
through a diffusion screen.

A technical photo-
graph should usually
be sharp throughout.

Caution: If you try to diffuse a
photoflood light with flammable
material, be very careful of heat.
Don't get the material close to the
light, and don't leave it there more
than a few seconds. Test the heat
with your hand at about the same
distance - that will give you an idea
of how long to leave the diffuser in
place. Most photographers use fiber
glass diffusers, but even with fiber
glass, use care, because usually the
glass is coated with a plastic, which
may be flammable.

Another lighting method that
works well, although it takes some
practice to get uniform results is
"painting" with light. Holding the
lamp in your hand, open the shutter
and move the lamp in a circle,
keeping it at a constant distance but
in continuous motion. You must use
a long shutter speed, of course. The
effect is as though the light were a
very large source, and shadows are
softened, even though there will be a
definite direction to the lighting.

Remember the remarks about
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brightness range? With two lamps of
equal brightness, if one is three-
fourths the distance from the subject
as the other, it will put twice as much
Iight on it. That's a 2: 1 ratio. If you
use the closer light as a key light (set
it up by itself first, until it gives the
result you want), then fill in the
shadows with the other, one-third to
one-half farther away, you'll have a
brightness range that will reproduce
well. Usually, this fill light works

You may have a very
pretty . rose garden
wallpaper behind your
computer, but it will
detract from the point
of the photograph.
best if it is close to the line of sight
from the camera, on the side of the
camera opposite that of the key light
(Figure 2). Diffusing both lights will
produce a usable brightness range
with soft shadows -- a dependable

Photo 5- "A single light is seldom adequate.
This one is too close to the subject, as well-
notice the lack of detail in the lower left."

Photo 6- "A broad light source subdues
shadows, illuminates more evenly."

arrangement for most detailed pho-
tographs.

Aside from trying to work with
too great a brightness ranee, the
most common mark of an amateurish
photo is the presence of harsh,
confusing shadows. Keep the sources
of light broad. Compare Photos 5 and
6 for detail. Photo 5 was made with a
Single light, undiffused and too close
for uniform exposure.

Closeups
A frequent complaint about non-

professional photographs is that
they are taken from too great a
distance. They include too much
area, de-emphasizing the main sub-
ject, and lacking important detail. If
your subject is small, get in close.
Use close-up lenses on your camera
if necessary (these are relatively
inexpensive attachments that fit in
front of the camera lens). Follow the
instructions that come with the
attachment regarding focus, depth of
field and field size. They don't affect
exposure.

Whatever means you use to get in
close, remember that the depth of.

Figure 2: "Basic lighting arrangement with two lights. Key light is to
the side, three-fouths the distance of the fill light, to give
about 2:1 brightness ratio on the subject. Keep fill light
close to camera line of sight."
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Photographing ,cont'd...
field -- the range of sharpness --
decreases markedly, the closer you
get. If you stop your lens down as far
as it will go (the highest f-stop),
you've done what you can about that,
and if the picture doesn't work, you
may as well think of another picture.
Depth of field is a function of
distance, lens aperture size and
image size -- not lens quality.

Photographing the CRT

This is a side issue, relative to the
things we've been discussing so far.
But sometimes a photograph of a
video image is the only way a
permanent record can be made of the
results of a program, and even of the
program itself. If you need a photo of
your CRT, it's easy to do.

Set the camera on a tripod,
exactly in front of the screen. Check
the alignment (you may be able to
see the camera reflected in the center
of the screen). Move in close enough
to eliminate everything but the
screen and a little bit of the frame. If
you get too close, there will be more
distortion of the image from the
curvature of the screen. If you have a
telephoto lens, you can get the same
size image from farther back and
reduce that distortion.

Usean exposure time longer than
1/60 second. Otherwise, you may get
diagonal stripes across the image of
the screen, caused by the timing of
the screen refresh process. On some
video monitors, you may need as
much as1 /30 second.

Depth of field the
range of sharpness -
decreases markedly
the closer you get.

Unless you're photographing a
screen design that doesn't include
much blank screen, your light meter
won't readaccurately from the screen
itself. You'll have to experiment with
exposure. One way to estimate
exposure is to place a gray card (the
back of a tablet will do) in front of the
screen. Under ordinary room light,
read the meter off the card. Then
move the card to reveal half the
screen. By eye, judge the difference
in brightness between card and
screen image. If the background
seems darker, and the image seems
lighter than the card, correct expo-
sure should be pretty close to that
indicated from the card itself (see
Photo 7). Some CRT's have controls
that will permit you to adjust the

brightness and contrast. Now -- and
this is important -- turn off the room
Iights before you make the shot.
Otherwise, you will get reflections of
your camera and yourself, and some
overall graying of the screen from the
room lights. If you must have the
lights on, make a hood to cover both
the screen and the camera.

Make several exposures of each
image, increasing and decreasing the
amount of exposure around that
indicated (this is called "bracket-
ing"), for safety. For example, if your
card reading indicated an f-stop of
f8, make one exposure each at f5.6,
f8 and f11. When you see your
negatives, choose the clearest one to
print.

Photo 7- "A medium gray card placed over the
CRT image can give a reference tone value for
a light meter' reading. Adjust screen bright-
ness and contrast to balance across the gray
tone, then shoot bracketing exposures for
insurance."

What Kind of Equipment?
A single lens reflex is a popular

type of 35mm, since it allows you to
see, through the lens, exactly the
field of view to be included in the
negative. This is especially helpful
for close-up shots. Fixed-focus
cameras are designed to give an
acceptable sharp image at but one
distance; at any other distance, you
lose. So adjustable focus is a must;
likewise, adjustable f-stops. Some of
the new automatic cameras change
the aperture size to give a proper
exposure, without regard to your
need for depth of field -- be sure you
can set the f-stop yourself.

A light meter, either separate
from the camera or built in, will save
a lot of wasted film.

A tripod permits extended expo-
sure times without camera move-
ment and makes composing the
picture much easier. Use a cable
release to operate the shutter.

When shooting black and white
lights can be almost any kind, from
ordinary household lamps to tung-
sten-halide photofloods or electronic
flash lamps. The main difference is
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in the length of exposure you need to
get a good image. Some means of
diffusion is necessary. Remember
that the duration of a flash is so short
you cannot change exposure by
adjusting the shutter speed. You
must either change the distance of
the light from the subject, or change
the f-stop.

What Kind of Film?
Generally, slower films have finer

grain, although grain size depends
somewhat on development method
as well. Stay away from extremely
fast films, and special developers
that increase effective film speed.
Such things are useful for night
basketball games, but the price is
degraded picture quality. If your
subjects are stationary, exposures of
a minute or so will allow small
aperture settings even with 100-watt
lamps. Ordinary black and white film
from the drugstore, with a speed of
64 or 100 should do nicely. Kodak
Panatomic-X is a slow speed, ex-
tremely sharp film with beautiful
tonal rendition.

Conclusion
We've tried to give you some

pointers here, for getting better
photgraphs of your equipment, under
typical home conditions. Rules of
thumb are not meant to cover
everything, but if you are able to
make good photos with these hints,
then you can experiment to find
techniques for more difficult situa-
tions. Commercial photo labs don't
ordinarily take pains to get good
prints from marginal negatives. How-
ever, if your negatives are well
exposed and well framed, you won't
have to pay for custom lab services
to get decent prints.

Many people make the mistake of
writing directly on the back of a
photograph with ball point or felt tip
pens. The writing will bleed through
when this is done and using' a
stick-on label is the solution. Ship
the photographs back to back to
prevent writing from transferring
from the back of one photo to the
front of another. Type all of the photo
captions on a sheet of paper to be
included with the text of your article,
book, or whatever. Do not put the
captions on the back of photos - the
back should have the photo identifi-
cation on a stick-on label, and that is
all. '

And if you're submitting your
photos for reproduction with a
magazine article, you stand a better
chance that your manuscript will be
accepted if your photos are up to the
quality of your writing. 0
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Reader Challenge
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This program places C! standard
set of 28 dominoes (double °to double
6) on a 7 by 8 array.H prints out the
numbers on the dominoes, but not
their edges, It is a puzzle for you to
determine the exact tiling. To the right
of the array, the program prints the 28
dominoes so that you may cross them
off as you locate them in the array. The
example below shows the output from
the program. Also presented is a
discussion of how to solve the sample
problem. A second sample set of
output is given with some hints to solve
it. Since the program produces the
patterns at random, some will be very
easy and some will be quite hard.

What we have not included is a
listing of the program. It is left up to
you as a programming exercise to
write it in whatever language you wish.

, This is not a contest; there are no
prizes. And we don't want to see your
output unless you do the job in fewer
than 10 lines. (Yes, it can be done.)
We'I.1 print the best one we get.

In the following descriptiqn, the
notation O(A,B) will indicate the A,B
Domino and the notation L(M,N) will
indicate location M,N (where M is the
row, counting up from the bottom, and
N is the column).

1) The system says there is only
one possible location for 0(1,1),0(1,2)
& 0(4,4): Block them out in the array
and cross them off the list to the right.

2) Notice that the ° at L(5,7)
cannot be part of 0(0,4) for then there
could not be any 0(0,0). Orawa vertical
line to the right of the ° at L(5,7).

3) The 4 at !-(5,8) must therefore
be part of 0(1,4) and any other
adjacent 1's and 4's must be part of
different dominoes. Draw a line below
the 4 at L(7,3). Block out and cross off
0(3,4) at that location. Now draw a line
above the 4 at L(2,1) and below the one
at L(6,5).
, 4) Notice that if 0(3,6) were

located horizontally at L(3,4) then the 6
at L(4,4) would also have to be part of A
0(3,6). Oraw a line to the right of the 3
at L(3,4).

5) Notice the 6 at L(1, 1) which
must be part 910(6,4) or 0(6,6); the 6at
L(3,5) which must be part of 0(6,5) or

AI Weiss, 10529 Oak Drive, Auburn, CA 95603.

DOMINO GAME
AI Weiss

0(6,6); the 6 at L(7,5) which must be
part ot 0(6,4) or 0(6,5), therefore no
other 6 can be part of one of these
dominoes. Oraw a line to the right of
the 6 at L(1 ,2), to the right of the one at
L(2,5) and to the left of the one at
L(7,8). This last line establishes 0(1,6).
Block it out and cross it off. We can
now draw a line to the left of the 6 at
L(2,5). We have also established
0(1,4), block it out and cross it.

6) Notice that if the Oat L(4,7) were
part of the 0(0,2) that would force the °
at L(3,8) to be part of 0(0,6) and the Oat
L(1,8) to be part of 0(0,2) also. This
cannot be, so draw a line below the °at
L(4,7) ..Block out and cross off 0(0,0).

9) Since 0(4,6) has been placed,
draw a line above the 6 at L(1,1). This
forces 0(6,6) & 0(2,4). Orawing a line
above the 6 at L(2,5) forces 0(5,6),
0(0,2), 0(0,6), 0(2,2) & 0(2,6).

10) There is now only one possible
location for 0(5,5) which forces 0(1 ,3).
The same for 0(3,3) & D(2,3), this
forces 0(2,5) & 0(1,5) which com-
pletes the entire array. ,

This array had a unique pattern.
Some will contain sub-areas such as:

2 4
6 2
which contains 0(2,4) & 0(2,6) in
either of two says.

eOL 1 2 3 4 5 6 7 B
RQI,oj

7 2 1 4 3 6 5 4 6 00

6 5 3 1 5 4 5 0 1 01 11

5 1 3 0 3 3 0 0 4 02 12 22
4 5 2 4 6 1 1 0 1 Q3 13 23 33

3 3 2 4 3 6 5 2 0 04 14 24 34 44

2 4 2 3 1 6 4 0 2 as 15 25 35 45 55

1 6 6 5 5 2 2 2 a 06 16 26 36 46 56 66

Ul\iIQUEDOMINOES
11 12 44

5 5 4 6 6 5 4 3 00

5 5 3 3 5 4 2 6 01 11

6 3 a 3 a 6 1 2 02 12 22

6 3 1 2 5 a 1 2 . 03 13 23 33

3 6 4 0 1 4 1 2 04 14 24 34 44

3 4 5 1 2 0 6 1 05 15 25 35 45 55

2 1 2 a a a 4 4 06 16 26 36 46 56 66

UNIQUE DOMINOES:
13 44

FIGURE 1

7) Notice the lower right corner of
the array, this must contain an even
number of cells. Oraw a line to the right
of L(1,4).

8) If we re-examine the array there
is only one possible location for 0(0,1).
Block it out and cross it off. Do the
same for 0(0,3), 0(0,5) and 0(0,4).
This forces 0(4,5), 0(4,6), 0(3,5) and
0(3,6).
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After you have done the obvious,
here are some hints:

What do you know about the location
of 0(0,0), 0(1,1), 0(2,2) & 0(5,5)?

What can you tell from the 3's in L (3, 1)
& L(6,4)?

When you place a domino, notice what
possibilities you have eliminated. D

CREATIVE COMPUTING
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CROM EMCO is the company that offers total systems from one source. Rated number one in reliability,
too. You can be sure that informed buyers choose only CROMEMCO. Floppy disk based systems using
high-density technology and even Multi-Megabyte hard disk systems. CROMEMCO is the one that
delivers the most powerful systems for the lowest cost They offer software like word processing,data base
management, or choose from a wide selection of their higher-Ievei languages like 32 K Structured BASIC,
RATFOR,COBOL, FORTRAN, Z-80 Assembler- and even aMulti-User BASICfor applications needing up
to seven terminals.

Choose from three different systems

• Z2-H COMPUTER HARD DISK
• SYSTEM THREE COMPUTER

8" DUAL FLOPPY
• SYSTEM lWO COMPUTER

5" DUAL FLOPPY

Take your choice of peripherals:

• HIGH-SPEED MATRix PRINTER
• LEITER-QUALITY PRINTER
• LOW-COST PRINTER
• DELUXE CRT - VERY INtELLIGENT!

Wh,en selecting a computer system, make sure you get the best - get CROMEMCO. Whether your
application is:

** Business ** Education ** Industry ** Sophisticated personal use

When you purchase a CROMEMCO System you become a member of the most select group of
computer owners - CROMEMCO SYSTEMOwners.

The best place to purchase your CROMEMCO Computer System is from Sunshine Computer, Inc.
Whether you are in Southern California or like to purchase your computer products by mail, we offer total
system support, starting at the time you select your own CROMEMCO System from us.Our support just
begins at purchase time and extends to complete warranty and maintenance plans by our factory-trained
technicians. Become a satisfied CROMEMCO System owner of ours, like many businesses, major
corporations, government offices, well-known universities and colleges, and individuals have done.
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How many basketball coaches have
seen their teams lose a close game
due to lack of teamwork? Certainly
any fan has seen more examples of
selfish play on the courts than they
care to admit, and little wonder. With
the emphasis placed on the number of
points scored by each individual, high
scorer. and scoring average, who can
blame the players for trying to maxi-
mize their scoring output? This is not
to say that many coaches avoid keep-
ing track of other meaningful statis-
tics, but how often has any fan seen a
report on the number of assists, re-
bounds and steals for each player
after a game?

Coach meets computer

When John Jackson, the basketball
coach at Cortland High School, Cort-
land, New York, discovered that the
school had a Wang microcomputer,
he came to us to see if we could
program his basketball stats so the
players and the fans could see how
well each player has performed in a
number of statistical areas important
to team playas well as point totals.
The idea of providing this type of re-
inforcement to the players and this
type of information to the fans was
appealing, so we got to work and
prepared the program that is listed
here (Program A). It was used suc-
cessfully during the 1978-79 season.
In addition to reporting the statistics
recorded during the game, the pro-
gram calculates shooting percentages
and per game ratios for each piece
of data. It then adds the totals to those
from the other games and prints out
a year-to-date stat sheet. The re-

Douglas W. Green, Dr. Jeffrey Hering,
Cortland Jr-Sr High School, Valley View
Drive, Cortland, N.Y. 13045.

Basketball Stats & the
School Computer

Douglas w. Green
&

Dr. Jeffrey Hering

sponse from all concerned was posi-
tive and we expect to continue its use.

Gathering the data

You can employ student managers
during the game to record data or you
may even find interested students
from math classes. It will save time if
you run off forms that list the names
of the players along one side and the
types of data being recorded along
another. One person might be as-
signed to record the number of shots
attempted and made along with per-
sonal fouls and the time each player
entered and left the game. The other
recorder would then be responsible
for recording rebounds· assists, steals
and turnovers. The ability of your re-
corders can be assessed in a scrim-

and the
see how

well each player has
performed in a number
of statistical areas im-
portant to team play.

The
fans

players
could

Program requirements

Data storage space for this program
is about 5,000 bytes. Additional core
. required for the program brings the
memory requirement up to about
7,400. More space could be made
available if some of the program docu-
mentation is deleted. The program as
shown accommodates data for thir-
teen players along with totals for the
home team and the opponent. It is
also necessary to utilize a second,
smaller program in order to set up
data files at the beginning of the sea-
son (Program B). Since the main pro-
gram gives instructions to load the
year's totals and the names of the
players at the beginning of the run,
you must see to it that this information
is placed immediately after the main
program on your magnetic storage
device. After you have entered Pro-
gram A and saved it, enter Program
B into the memory and run it. It will
ask for the names of players, num-
bered one through fifteen. The 14th,
or next to last player, will be the op-
ponent's totals while the 15th, and
last, player will be designated as the
home team totals. After you have sup-
plied the names, the program will re-
cord this list, B$O, and also save room
for the table that stores the statistics,
BO. Since no numbers have been en-
tered yet, this will be a table of zeros.
After this data has been saved, you
should clear the memory and back-
space to the beginning of Program A.
After you load this program you can
run it. The first thing that should hap-
pen is the loading of your name list
and data table into the memory loca-
tions that have been saved for them
by statement 20.

Inside the program

We begin by saving space for two
15 by 12 tables and the list of names.
Table A, or matrix A if you prefer,
receives the data for each player from
the most recent game. Table B re-
ceives the totals from all of the previ-

CREATIVE COMPUTING

mage 50 that you have capable people
who aren't overloaded with responsi-
bilities ready for the opening tip-off.
If your games are filmed or video-
taped, you can have your staff prac-
tice on one of last year's tapes and
you can also evaluate their perform-
ance while viewing the game. It will
also be necessary to locate and train
a student to operate the computer. If
your school has a computer program-
ming class this should not be too
difficult. Perhaps the teacher will al-
low this type of effort to count in lieu
of an assignment or as an extra credit
project.
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Basketball, cont'd ...
ous games.We begin by loading Table
B and the list of names into the mem-
ory from the magnetic memory which,
in this case, in a cassette tape. It is
also necessary to back up to the be-
ginning of this file so the new totals
can be stored in the same place. This
is the purpose of statement 90.

The program calcu-
lates shooting per-
.centages and pergame
ratios for each piece of
data.

Once the old totals are in place, it
is time to input the results from the
most recent game. If the sheets that
your data are originally recorded on
are set up in the same order as the
input prompts, this can be accom-
plished in five to ten minutes. If you
make an error during the input pro-
cess, make a note of it so it can be
corrected when the system arrives at
statement 310. This STOP statement
places you in immediate mode so you
can change any of your inputs. Sup-
pose you entered a 5 instead of a 6 for
the number of field goals attempted by
player Number 9. All you need enter
to correct this is: A(9,2) = 6 and RE-
TURN. Any program that provides for
correction of inputs should have a
STOP in itsomewhera

When you finish your corrections,
enter CONTINUE and RETURN and
the computer will do the rest. It first
adds the home team totals for the data
in Table A. It then proceeds to the out-
put section of the program located in
statements 390 to 740.The HEXstate-
ments you see here are a group of
codes that Wang Basic uses to fa-
cilitate output. HEX(OA) tells the
printer to skip a space while HEX(OE)
expands the print.

Processing the data

The bulk of the "number crunching"
in this program is accomplished
within the PRINTUSING statements.
Before any work can be done on the
data for a given player, it must be

NAME NO. FGM FGA FG% FTM FTA FTi! PTS PIG ORO ORO mB TRIG

ATCHESON 20 51 128 39.8 33 46 71.7 135 7.1 19 28 47 2.5

DAQAHIO 52 0 0 0.0 2 2 100.0 2 0.3 2 4 6 0.9

DIF'F'OLITO 30 2 9 22.2 2 4 so.o 6 0.5 1 4 5 0.5

FOX 10 12 58 20.7 9 24 37.5 33 1.9 9 20 29 1.7
FRANCIS 35 123 259 47.5 35 67 52.2 281 14.8 74 83 157 9.3
GUZMAN 15 1 3 33.3 0 1 0.0 2 0.4 2 1 3 0.6
HACt{WORTH 12 50 106 47.2 17 20 85.0 117 6.2 5 10 15 0.8
HARTIN 22 74 202 36.6 42 59 72.'1 190 10.0 :33 61 94 4.9
MULLEN 25 3 9 33.3 0 0 0.0 6 1.2 0 0 0 0.0
PAlMEr~ 40 20 52 38.5 11 17 64.7 51 2.7 20 35 55 2.9
RYAN 32 33 99 33.3 13 2. 54.2 79 4.4 47 57 104 5.8

SCALES 5 15 57 26.3 1S "'"- 68.2 4S 2.4 8 20 28 1.5
SClERA •• 23 66 34.B 10 20 50.0 56 2.9 23 51 74 3. (}

OPPONENT TOTAL 448 1049 42. " 256 408 62.7 1152 60.6 260 402 662 34.8
CORTLAND TOTAL 407 1048 38.8 189 305 62.0 1003 52.8 ZA:; 37'+ 617 32.5

NAME NO. STLS S/G ASST A/G TO TO/G PF PF/G MP HP/G Or"

ATCHESON 20 7 0.4 2 0.1. 17 0.9 40 2.1 323.2 17.0 1.
DAOAMIO 52 0 0.0 1 0.1 0 0.0 3 0.4 14.4 2.1 7

DIPPOLITO 30 1 0.1 0 0.0 2 0.2 3 0.3 32. " 2. '1' 11
FOX 10 12 0.7 26 1.5 51 3.0 32 1.9 272.4 16.0 17
FRANCIS 3S 34 1.8 23 1.2 65 3. I, 65 3.4 525.6 27.7 19
GUZMAN 15 1 0.2 0 0.0 1 o ') 1 0.2 6.5 1.3 S
HACKWORTH 12 15 0.8 13 0.7 23 1.2 21 1.1 305.3 16.1 19
HARTIN 22 17 0.9 12 0.6 '.4 2.3 48 2. S. 514. fJ 27.1 19
HULLEN 25 1 0.2 1 0.2 3 0.6 3 0.6 15.2 3.0 S
PALMER 40 6 0.3 2 0.1 20 1.1 18 0.9 22[,.2 11.9 19
RYAN 32 16 0.9 16 0.9 35 1.9 36 2.0 . 294. 0 16.3 18
SCALES 5 18 0.9 ~~2 1.7 59 3.1 50 2.6 280. -'I 14.8 17
SClERA 44 8 o •• 8 0.4 •..•. 1.2 17 0.9 ·264.5 13.9 19
OPPONENT TOTAL 15.1t 8.1 173 9.1 310 16.3 285 15.0 3070.0 161.6 19
CORTLAND TOTAL 136 7.2 136 7.2 3/+2 18.0 337 17.7 3070.0 1.61. ~, 19

FG::oFlELO GOALS FT=FREE THROWS H=HADE A=ATTEMPTED PTS=F'OINTS IG=PER GAME
R(~"'RE80UND O=OFFENSIVE D=DEFENS!VE T=TOTAL STLS"'STEAlS ASST=:ASSISTS
TO=TURNDVERS PF=PERSONAL FOULS HP=HINUTES PLAYED GF'=GAMES PLAYED

VARSITY STATISTICS 1978-79

determined if he played or not. If
someone has not played, the game
counter for that individual, column 12
in the matrix, will read zero and at-
tempted division by zero will result.
The same holds for players who
played but did not shoot. Statements
470to 560are designed to avoid these
problems. They check to see if there
are zeros in columns 2, 4, or 12. If so,
the numbers being output are set to
zero. If not, the calculations are car-
ried out. If a player has not played,
PRINTUSINGstatements numbers 600
to 690 are used to print zeros. If a
player has played, the percentages
and ratios are calculated and printed
using statements 570 and 660. Please
note that the functions defined in
statements 40 and 50 are used to
expedite rounding and percentage
determination.

Matrix manipulation

It is now time to add the totals in
matrix B to those from matrix A. This
is accomplished by statement 760.
This sets matrix B equal to the sum of
A and B. Every element in matrix A
is added to its corresponding element
in matrix B. B(1,L) is set equal to
B(1,1) + A(1,1), etc. The new totals
are then saved on tape along with the
list of players' names. The counter S
used in statements 750 and 820 is
used to make sure this only happens

one time even though the output state-
ments are executed twice. Before the
new totals can be output, however,
they must be transferred to matrix A.
This is accomplished by statement
850 and is necessitated by the fact
that only matrix A is used in the out-
put section of the program. After the
output is printed using the new totals,
statement 750causes the program ex-
ecution to terminate.

It is great incentive to
see your positive con-
tributions mentioned,
even if they do not
center around the
scoring column.

Propagation of your output

The first task of the coach is to an-
alyze the output. It should be clear
from this information, why the game
was won or lost and who on the team
is making the greatest positive con-
tributions. A look at a sample of the
output provided by this program will
illustrate this. Next in line are the
players. They will be eager and in-
terested to see how they measure
up in all of the areas listed. It is great
incentive to see your positive con-
tributions mentioned, even if they do

10 REM *****THIS PROGRAM CAN BE USED TO ESTABLISH YOUR DATA FILE*****
20 REM *****RUN IT ONCE AT THE BEGINNING OF THE SEASON TO INPUT THE NAMES OF YOUR PLAYERS*****
30 REM *****PLAYER NUMBER 14 IS OPPONENT TOTALS*****
40 REM *****PLAYER NUMBER 15 IS THE HOME TEAM TOTALS*****
50 DIM B$(15),8(15,12)
60 FOR N =. 1 TO 15
70 PRINT "ENTER THE NAME OF PLAYER NUMBER";N
80 INPUT 8$(N)
90 NEXT N
100 DATA SAVE OPEN "8-BALL"
110 DATA SAVE 8$(),8()
120 DATA SAVE END
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10 REM *****THIS STATEMENT SAVES SPACE FOR THE NAMES AND DATA*****
20 DIM A(15,12),B(15,12),B$(15)
30 REM *****FUNCTIONS R.AND S ARE DEFINED HERE. THEY ROUND OFF AND CONVERT TO %'S.*****
40 DEFFN SIX) = INT«X+.05)*10)/l0
50 DEFFN R(X) = INT«X+.0005)*1000)/l0
60 REM *****THESE STATEMENTS LOAD THE NAMES AND DATA FROM PREVIOUS GAMES FROM THE TAPE DRIVE*****
70 DATA LOAD "B-BALL"
80 DATA LOAD B$(),B()
90 BACf(SPACE lF
100 INPUT "WHO WAS THE OPPONENT (INITIALS) AND WHAT WAS THE DATE OF THE GAME (NUMERIC DATE)",F$
110 REM *****HERE IS WHERE YOU ENTER THE DATA FOR THE GAME THAT WAS JUST PLAYED*****
120 FOR N= 1 TO 14
130 PRINT B$(N)
140 INPUT "DID HE PLAY Y OR N",C$
150 IF C$ ="N"THEN 290
160 INPUT "FIELD GOALS MADE",A(N,l)
170 INPUT "FIELD GOALS ATTEMPTED",A(N,2)
180 INPUT "FREE THROWS MADE",AIN,3)
190 INPUT "FREE THROWS ATTEMPTED",A(N,4)
200 INPUT "OFFENSIVE REBOUNDS",A(N,5)
210 INPUT "DEFENSIVE REBOUNDS",A(N,6)
220 INPUT "STEALS",A(N,7)
230 INPUT "ASSISTS",AIN,8)
240 INPUT "TURNOVERS",A(N,9)
250 INPUT "PERSONAL FOULS",A(N,10)
260 INPUT "MINUTES PLAYED",A(N,11)
270 REM *****THIS STATEMENT UPDATES THE NUMBER OF GAMES PLAYED FOR EACH PLAYER*****
280 A(N,12) = A(N,12) + 1
290 NEXT N
300 REM *****THE STOP ALLOWS YOU TO MAKE CORRECTIONS IN IMMEDIATE MODE*****
310 STOP "ENTER YOUR CORRECTIONS THEN PRESS CONTINUE"
320 REM *****HERE IS WHERE THE HOME TEAM'S TOTALS ARE DETERMINED*****
330 FOR M = 1 TO 11
340 FOR N = 1 TO 13
350 A(15,M) = AI15,M) + A(N,M)
360 NEXT N
370 NEXT M
380 A'15,12) = 1
390 REM *****THIS NEXT GROUP OF STATEMENTS CONTROLS THE OUTPUT*****
400 PRINT HEX(OAOAOAOE);" CORTLAND HIGH BASKETBALL STATS"
410 REM *****HEX OA SKIPS ONE LINE AND HEX OE EXPANDS THE PRINT IF YOU ARE USING WANG BASIC*****
420 PRINT HEXCOAOA)
430 PRINT F$
440PRINT
450 PRINT "NAME
/G";" ORBit; 'I ORBit; 'I

460 FOR N = 1 TO 15
470 REM *****THESE STATEMENTS PREVENT DIVISION BY ZERO FOR PLAYERS WHO DIDN'T PLAY*****
480 IF ACN.~2) = 0 THEN 600
490 IF ACN,2) = 0 THEN 540
500 F = FNRCACN,I)/A(N,2»
510 IF A(N,4) = 0 THEN 560
520 Fl = FNR(ACN,3)/A(N,4»
530 GOTO 570
540 F = 0
550 GOTO 510
560 Fl = 0
570 PRINTUSING 590,B$(N),A(N,1),ACN,2),F,A(N,3),ACN,4),Fl,(A(N,1)*2+ACN,3»,FNS(CACN,1)*2+ACN,3»1
A(N,12»,A(N,5),A(N,6),CA(N,5)+A(N,6»,FNSC(A(N,5)+A(N,6»/A(N,12»
580 GOTO 610
590 %""""""""""""""" """ """" """." """ """600 PRINTUSING 590,B$IN),0,0,0,0,0~0,0,0,0,0,0,0
610 NEXT N
620 PRINT HEXIOAOAOAOA)
630 PRINT "NAME ";" NO.";"

TR8";"
FGMII; "
TRIG"

FGA"; " FG/.:" ;'11 FTM"; " FTA";lI FTr-"; II PTS";" PI ";" NO. "; II

"""." """" ""." """ """ """ ""."
PF/G II;" MP I';"~
640 FOR N = 1 TO 15
650 IF AIN,12) = 0 THEN 690
660 PRINTUSING 680,B$IN),AIN,7),FNSIACN,7)/ACN,12»,ACN,8),FNSIACN,8)IACN,12»,AIN,9)~FNSCACN,9)/A
IN,12», AIN, 10), FNS(AIN, lO)/AIN, 12» ,ACN, 11l,FNSIAIN, 11 )/AIN, 12» ,A(N, 12)
670 GOTO 700
680 %"""""""""""""""" """ ""." """ ""." """ ""." """ ""."690 PRINTUSING 680,B$IN),0,0,0,0,0,0,0,O,O,O,0
700 NEXT N
710 PRINT HEXIOAOA);"FG=FIELD GOALS FT=FREE THROWS M=MADE A=ATTEMPTED
E"

MP/G ": II
STLS"; II

GP"
S/G II •••, AlGI!; .• TO TO/G";II PF II, ",

""""." """." ""
PTS=POINTS IG=PER GAM

720 PRINT "RB=REBOUND O=OFFENSIVE D=DEFENSIVE T=TOTAL STLS=STEALS ASST=ASSISTS"
730 PRINT "TO=TURNOVERS PF=PERSONAL FOULS MP=MINUTES PLAYED GP=GAMES PLAYED"
740 REM *****THIS STATEMENT ADDS THE CURRENT TOTALS TO THOSE OF THE PREVIOUS GAMES*****
750 IF S = 1 THEN 870
760 MAT B = A+B
770 PRINT HEXIOAOAOA)
780 REM *****THESE STATEMENTS SAVE THE NEW TOTALS ON TAPE*****
790 DATA SAVE OPEN "B-BALL"
800 DATA SAVE B$I),BI)
810 DATA SAVE END
820 S = S + 1
830 REM *****THIS PLACES THE NEW TOTALS INTO MATRIX A*****
840 REM·*****AND REPEATS THE OUTPUT USING THE NEW TOTALS*****
850 MAT A = B
860 GOTO 400
870 END
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Basketball, cont'd ...
not center around the scoring column.
To be sure, there are negative aspects
to this report card as well. Low shoot-
ing percentages should help to con-
trol the players who consistently take
bad shots. Turnovers and personal
fouls will also highlight the players
who are not concentrating on the
coach's instructions. Perhaps, at the
end of the season, awards can be
given for the player who has the best
record for each of the columns on the
printout.

Finally, your efforts should be made
available to the fans. By placing a
copy of the output in the game pro-
gram, you give them the opportunity
to become more knowledgeable about
all of the game's aspects. This will
also be further incentive to the play-
ers to concentrate on increasing their
positive contributions and decreasing
their negative behaviors.

Further suggestions and other
applications

One idea we would like to try in-
volves a change in the calculations of
the per game ratios. Instead of using
the number of games in which a
player participated, it might be inter-
esting to try using the number of
minutes played divided by 32. Since
32 minutes is the maximum number of
minutes aplayer can play, it represents
one entire game. This would make the
comparisons more meaningful since
they would all be based on the same
amount of time played. The current
program does not take into account a
situation in which one player having
4 personal fouls and 5 turnovers
played almost the entire game, while
another player had 2 fouls and 3
turnovers in 5 minutes.

Any team sport where
all or most of the
players have the same
basic objective could
profit from this type of
analysis.

Perhaps there are other sports that
would lend themselves to this type of
analysis. Certainly the baseball coach
would like to know a lot more about a
player than just his batting average. It
seems that any team sport where all
or most of the players have the same
basic objective could profit from this
type of analysis. 0
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EDUCATIONAL SOFTWARE
Learn French in One Easy ADVENTURE

Take your students to an enchanted land filled with
French speaking characters and send them on a
treasure hunt. They direct their computer puppet in
French with two-word commands like "climb tree" or
"go north." They try to find their way from a small brick
well-house to underground caves. They'll meet up with a
giant clam, nasty little dwarves, and other hazards. If
the situation gets too rough to handle they can switch to
English at the push of a button. Even so, it will take your
students months of enjoyable games playing to unravel
the mystery. BON VOYAGE! Bi-lingual OrifJinal
Adventure (CS-9004) runs in 48K CP/M, the 8" disk is
available for $24.95.

Creative Computing offers a wide variety of un-
complicated user-oriented educational programs. Study
Made Easy for the PET (CS-1202)will create study drill
tapes for any subject automatically. The computer guides
you, step by step, through the entry of questions and
multiple choice answers. The package includes three
prepared drills. From U.S. Presidents to Lacrosse rules, the
versatile programs of Study Made Easy will create study
drills for you automatically. It's well worth the price of
$14.95.

CAI Programs offers a diverse group of study aids. U.S.
Maps uses high resolution graphics to help students learn
the states and their capitols. Spelling increases its pace as
you progress. Math Drill and Add with Carry will help you
with mathematics basics at your skill level. The Know
YourseH package (CS-4301)helps you investigate society's
effects on your behavior, how your life style affects your life
expectancy, and how your attitudes are affected by society's
concept of sex roles. CAI Programs and Know YourseH are
available individually on cassette for $7.95 each or on one
disk (CS-4503)for only $14.95. Cassette versions will run in
16Kand the disk requires 32K.

u.s. Map

s + 1= 9
WOW! ! !

Math Drill
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EFFECTIVE, .
AFFORDABLE

AND FUN!
The Social, Economic, and EcologySimulations

Unique Educational Tools

The director of a malaria control program works
within a $500,000 budget over 5 years. A war breaks out
and suddenly the supply of curative and preventative
drugs is cut off - if there is no treatment 4% of those who
are ill will die. . . _
_What happens??? In an ordinary classroom situation
the student speculates haphazardly on the outcome and
turns the page to find out.
The student using the Malaria program of the

Social, Economic, and Ecology Simulations series
actively designs' his plan for the deployment of field
hopitals, pesticides, remaining drugs for the ill and
preventative medication. Then in a highly realistic
simulation he carries out his strategy and receives
prompt feedback about the effectiveness of his treat-
ment. Because the student is personally responsible for
economic, political, and scientific decisions he returns to
his textbooks with renewed interest.
The series (which is based on models developed by The

Huntington Two Computer Project) exposes students to
problem solving in real world situations. Ecology
Simulations-! (CS-3201) explores methods of popula-
ti~n manage~ent. Students .can. cooI?erate to save the
WIld West bison from exti nction m Buffalo. The
comprehensive introduction to modeling concepts is
completed in Pop, Stert, and Tag.
Ecology Simulations-2 (CS-3202) explores

problems in environmental and health sciences. In
Malaria,Pollute, Rats, and Diet the user can attempt
to end water p.c>ll~tion,rats in a city sh~m, or t<!des.i.@R
healthy diet. SOCIal and Economic Simulations (CS-
3204) allows students to experiment with a micro-
computer version of the well-known "Limits to Growth"
project inLirni ts or compete against each other in the
bicycle industry In Market; U.S. Pop lets students
investigate demographic concepts.
The series is designed for the 16K TRS-80 Level II and

is attractively packaged in a vinyl binder. Included is a
study guide which relates the material to current

"In the classroom, this should be an ideal
learhing tool. Not onlv can students work on the

. malliEnnatielr afflCts or PlJpalation~rowth "'but
they can also see the social and ecological effects.
of any decisions they make .•. "

"The manual is extrem,ly well done. It provides
necessary backgrol.lnd information on each pro-
gram and encourages the student to think about
the social aspects of each program rather than just,
the mathematical processes."

80Software Critique on
Ecology Simulations-1

Jan-March 1980

Ecology Simulations-2
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Apple GradebooK -(CS-4506) brings the speed and
accuracy of the computer to the teacher's traditional
grading and record-keeping procedures. Gradebook
stores and maintains all student records on disk. The
package includes ten interlocking programs which lead
you step by step, through setting up a class file and
storing it on disk. These invaluable programs sum-
marize the state of the class as a whole and then let you

controversies, stimulates classroom discussion, and
provides sample exercises. The series is also available
01} disk: ~cology Simulations-! (CS-3501), Ecology
SimulatlOns-2(CS-3502),and SOCIal and Economfe
Simulations (CS-3508). At a modest $24.95 each, with
quantity discounts available, the series becomes an
affordable necessity.

check on the progress of any individual. Apple
Gradebook runs in 32K on Apple II and costs only
$24.95.
IQ Test conducts a reliable intelligence test for ages

10and over. A sophisticated machine language program
does the scoring and makes cheating almost Impossible.
The test consists of 60 graphically presented questions.
Only $14.95 on cassette for the 16K TRS-80.

Creative Computing Softwar.e offers tne educator;
S1nal.l b?sinessman and home -user. outstanding
I:tpphcatl'O'ns 1>l"!;>gramsat JIlodestpncelll'. A ·FREE
Sensational Software Catalog of over 4()(j programs,
on 70 tapes and diaks, is available-upon req-uest.
Sensational Software has the programs educators
need to" make microcomputers in the classroom
worthw.hile ... children can compose poetry, learn the
role of an ail' traffi. c controller,)...or Si.m.J?lymake music
with ~ofliware €rom Creative uomRutlng.

Sensational Software should be available at
your local computer store. If your favorite retailer
does not stock the software you need, have him
call our retail marketing department. at the
number below. Or you can order directly from
Creative Computing Software, Dept 301, P.O.Box
789-M, Morristown, NJ 07960.Visa, MasterCharge,
or American Express are also welcome. For faster
service, call in your bank order toll free to
800-631-8112.In NJ call 201-540-0445.

For a FREE Sensational Software Catalog of over 400 programs for eight popular systems circle reader service #300.
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Keyvvord
Access System

Phil Hughes

The keyword access system IS a
set of programs designee to store
information about magazine articles
and allow this tntorrnation to be
retrieved in various ways. The data in
the file used by KAS consists of Article
Name, Author, Magazine Name, Date,
Page Number and up to ten keywords
or descriptors.

The purpose of KAS is to access
information more easily either by an
on-line inquiry using a terminal, or by
looking through a printed report. The
on-line inquiry program allows the
user to qualify a search by any or all of
the following:

• Magazine Name
• Author
• Up to 10 keywords
A printed report of all the data is

available sequentially in the order the
information is stored in the file and,
also, sorted by keyword.

KAS is implemented on a,SWTPC
MP-68 computer using BASIC 3.0. It
should be relatively easy to transport
the system to any other BASIC which
supports sequential disk files.

Program Operation

To use KAS it is only necessary to
run the menu program. All other
program invocations are handled by.
use of the CHAIN statement within the
programs. When each program ter-
minates normally it returns to the. menu
program. Figure 1 shows a typical
session with KAS. The operations
performed are as follows:

1. The menu program is loaded
and run. .

2. As a select is desired;SEL is
entered in response to the menu
display. This causes program
SELECT to be loaded and run.

3. CREATIVE COMPUTING is
entered in response to the
MAGAZINE NAME prompt be-
cause only articles whiCh have
appeared in Creative Comput-
ing are desired.

4. Only a carriage return is entered
in response to the AUTHOR
NAME prompt because we are

Phil Hughes, PO Box 2847, Olympia, WA
98507.

not looking for specific authors.
5. In response to ENTER KEY-

WORDS, GAME is entered on
the first line, MUSIC on the
second, and a carriage return
on the third. This indicates that
we have two keywords to look
for, GAME and MUSIC.

6. In response to the ANY KEY-
WORD MATCH OR ALL KEY-
WORDS prompt. we enter ALL.
ThiS indicates that in order for
a record to be selected it must
have both GAME and MUSIC in
its keyword .list.

7. KAS now searches the data file
using the specified criteria and.
prints out three records which
match.

8. Another search is now per-
formed for articies by M
OGLESBY and two are found.

9. A third search is performed
using only the keywords BIBLE
and. CAI (for computer aided
instruction). One record is
located.

10. Finally a search for a match on
either the keyword MUSIC or
the keyword ART is performed
by answering the ANY KEY-
WORD MATCH OR ALL KEY-
WORDS prompt with ANY.

11. Control is returned to MENU by
answering. N to the EOF - AN-
OTHER SEARCH prompt. the
ADD program is then selected.

12. Using ADD, three flew articles
from July 1979 Creative Com-
puting are added to the data
file.

13. Next a printed report is re-
quested by answering REP to
the menu. Printer output was
requested and the result of this
request can be seen in Figure 2.

14. Finally a list of part of the file is
requested using the program
LIST.

Program Description

The data file used by KAS is COM-
PUTER.KAS. The string variable Z$ is
set to this value so it is easy to change.
Also, the programs could be modified
to ask for the file name so multiple files
could be handled on each disk.
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Each logical record is generated
by two BASIC writes and therefore is
considered two records by the system.
The first of these records is the list of
the ten keywords. Unused entries
contain no characters but are still
delimited by a comma. The second
record contains Article Name, Maqa-
zine Name, Date, Page Number and
two Author Names:

These date files are compatible
with the file format for the TSC Text
Editor and therefore you can' use the
editor to make corrections. For this
reason there is no update program in
KAS.

Internally; KAS consists of six
programs. The program MENU uses
the CHAIN command to load each of
the five programs that either write to or
inquire on the data file GOMPUTER.-
KAS. When a program terminates
normally, it returns control to MENU.

CREATE is a program that initial-
izes the data file. It prompts for a file
name so that a live data file will not be
inadvertently initialized.

ADD is the program that adds new
entries at the end of the current file.
Because mini-FLEX does not allow
updates to existing files, the data file is
read and written out as a new file
named WORK.KAS. New records are
then added at the end of WORK.KAS.
When all adds are complete the old
data file is deleted (KILL) and WORK.-
KAS is renamed.

LIST allows you to print out all or
part of the data file in the order the
records were created. The only input
consists of the first and last record
numbers to be listed. Entering a large
number as the last record number will
cause all records from FIRST to the
end of file to be listed.

SELECT is the on-line inquiry
program. It allows you to search for
records which have a particular maga-
zine name, author name and key-
word(s) up to ten. In operation, it
prompts for the selection criteria and
then searches the data file sequentially
for records that match the specified
criteria. All records that match are
formatted and printed. When a search
is complete it asks if you want to do
another search. A. yes (Y) response

CREATIVE COMPUTING



Now-interact with your computer with
--------WlLEYSELF-TEACHINGGUiDES-------

Popular, inexpensive paperbacks for homes, offices, and schools
Over 150,000 copies sold!
BASIC,2nd Edition
Bob Albrecht, LeRoy Finkel, & Jerald R. Brown
Readers of all ages have used this manual to teach themselves
BASIC and apply it to decision making and problem solving in
many fields including business, data processing, economics,
statistics, education, psychology, and the humanities. This
popular guide requires no special math or science background
nor even access to a computer.
325 pp. 1978 $7.95 paper
"May possibly be the best bargain in the computer industry:'

-Computers in Education

BASIC FOR HOME COMPUTERS
Bob Albrecht, LeRoy Finkel, & Jerald R. Brown
In just days you can get right down to programming in micro-
soft BASIC-and perform both practical applications and fun
and games. 336 pp. 1978 $7.95 paper
"Takes you from knowing almost nothing to knowing almost
everything .... Albrecht et al. have done it again!"-Kilobaud

INTRODUCfION TO DATA
PROCESSING. 2nd Edition
Martin L. Harris in consultation with Nancy B. Stern
-Here's a clear introduction to how computers work, what data
processing is, how it's organized, types of equipment used, and
how a data processing system is designed. This new updated
edition incorporates all recent advances in telecommunica-
tions, microcomputers, integrated circuits, and intelligent
terminals as well as full discussion of computer system uses.
352 pp. 1979 $5.95 paper

APPLES
IIATE JUnH FOOD!!
Finally your Apple II or Apple Plus can have low
cost Busi ness and Professional Software worthy
of its Great Capacity and Quality. Ask your local
Dealer about our Software Products.

° BASIC Teaching Programs
°Word Processing & Office Management
° Business Payroll & Accounting

°Scientlflc & Professional Systems
°Medical, Dental & Legal Systems

-AVAILABLE FROM 650 DEALERS WORLDWIDE-

For Product Information or your nearest Dealer
please write or call.

CllARlES mAnn & AIIOCIATES
Micro Software Division
7594 San Remo Trail

Yucca Valley, California 92284
(714) 365-9718

Dealer Opportunities Available
CIRCLE 1~2ON READER SERVICE CARD

MARCH 1980

Coming In Ap"ril-
TRS-80 BASIC
Bob Albrecht, Don Inman, & Ramon Zamora
Packed with games, graphics, and practical applications, this
eagerly awaited guide leads you step by step to maximum use
and enjoyment of your new TRS-80.
336 pp. April 1980 $8.95 paper
"The book is OlffSTANDING. ... the best thing to happen to
LeVEL II owners:'-TRS-80 Monthly Newsmagazine

STRUCfURED COBOL
Ruth Ashley .
This new guide to the computer language most widely used in
business emphasizes structured programming to help make
programs easier to understand and check ... and less costly to
debug. Covers the structure of COBOL, use of unit record files,
control logic, tape and disk files, sequential files, random
access files, and many other programming techniques.
320 pp. April 1980 $8.95 paper

Wiley Self-Teaching Guides also teach FORTRAN, Job Control
Language, Flowcharting, ATARI BASIC, and Background Math
for Computer Problem Solving.

Look for them at your favorite bookstore or computer shop or
write to Pam Byers, Dept. A 7601.

@ JOHN WR.EY & SONS, Inc.
605 Third Avenue
New York, N.Y 10016

In Canada: 22 Worcester Road, Rexdale, Ontario
Prices subject to change without notice.

CIRCLE 154 ON READER SERVICE CARD

0-7601

TRS-80· PEOPLE'S PASCAL
PROGRAM DEVELOPMENT SYSTEM

"Tiny" Pascal, runs on any 16K level II system, includes the
programming structuring capabilities of full Pascal, but not data
struct~ring.

Compiled People's Pascal programs run about five-times faster than
Level II Basic - graphics run eight-times faster. Tape 3 compiler
written in Basic; tape 6 in machine language (FAST~R).

People's Pascal Tape 3 •••••...••••...•.•.••••••••• $15.00
People's Pascal Tape 6 , $23.00
Tape 1 Level II, 34 business, educational progra"rs .••.•. $7.50

(level Iversion, 24 programs-separate fape)
Tape 2 Levei II, 77 programs from Osborne book, "Some
Common Basic Programs." ••••.••.•••••••••••••••••. $7.50
Tape 4 Levell, businen and edu!=ational .••.••.••••••. $7.50
Tape 5 level II, business and educational. ••••••••••••• $7.50

Add 50¢ each tape for postage and handling.
California residents add 6% tox. Dealer inquiries invited.

COMPUTER INFORMATION EXCHANGE
Box 158

San Luis Rey, CA 92063
•••----- CIRCLE 132 ON READER SERVICE CARD -'

See us at the West Coast Computer Falre, Booth 11328
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KAS, con't ...
restarts the selection criteria prompt-
ing sequence. A no (N) response
results in a CHAIN back to the menu
program.

REPORT is the program that
generates a printed report of the data
file sorted by keyword. Each record
can have up to ten keywords, therefore
it could generate up to ten entries in
the report. This program is more com-
plicated than the others because of the
sort, therefore, I will explain its
operation in detail.

First, I'll explain its subroutines. '
The READ RECQRD subroutine (Lirre
180) uses the value of variable Z8 as a
file number and reads the next record.
This routine' is used to read both the
data file and the temporary sort files.
The WRITE RECORD subroutine (Line
2~0) uses the value of variable Z7 as a
file number and writes a record. This
routine is used to write the temporary
sort files. Both of these routines uses
variables as follows. ' ..

• K$(10) Keywords
• A$' Article Title
• M$ Magazine Name
• D$ Magazine Date
• P Page Number
• W$(2) Author Name(s)
The PRINT KEYWORD REPORT

subroutine (Line ,1160) reads the
temporary sort files and prints the
repQrt.lt uses the READ RECORP
subroutine and the REPORT PAGE
HANDLER.

REM KEYWORD ARTICLE STORAGE MENU PROGRAM
REM SSC 1-22-79
POKE( 62,40):REM STRING LENGTH=4P
L=5:REM NUM~ER OF SUBSYSTEMS

DIM TS(L),P$(L)
DAtA ADD,ADD,REP,REPORT,LIS,LIST,SEL,SELECT,CRE,CREATE
FOR 1=1-10 L:READ TS(I),PS(I):NEXT I
PRINT :PRINT "KEYWORD ACCESS $YSTEi'I'- V1.1"
PRINT . '
PRINT TAB(10);"MENU":PRINT
PRINT "ADD - AOD ARTICLE TO FILE"
PRINT "REP - REPORT SORTED BY KeyWORD"
PRINT "LIS - LIST ENTRIES"
PRINT ';SEL - SELECT ENTRIES"
PRINT "CRE - CREATE A NEW DATA FILE"
PRINT "END - TERMINATE PROCESSING"
PRINT
INPUT "ENTER SUilSYSTEM DESIRED",AS

ci001
U002
ll010
0020
0030
0040
0050
0100
0110
0120
U130
0140
0150
0160
0170
0180
0190
0200

MENU Program

0210
oao
0230
0~40
0250
0260
0270
0300
9000

AS=LEFTS(AS,3)
FOR 1=1 TO L
IF AS=TS(I) THEN 300
NEXT I
IF AS="END" GOTO 9000
PRINT "INVALID SUaSYSTEM,
(jOTO 200 TRY AGAIN"
CHAIN P$(Il
END

REM CREATE DATA FILE
REM SSC 1-22-79

CREATE Program
0001
0002
0060
0070
0080
UU90
0100
0110
0120
0130
0140

ES=II***II
FS="II

PRINT "DATA FILE CREATE - V1.1":PRINT
INPUT "ENTER FILE NAME",ZS
OPEN #1,ZS
wRITE #1,ES,FS,F$,fS,FS,FS,fS,FS,FS,FS
WRITE #1,FS,FS,FS,F,FS,FS
CLOSE #1' ,
CHAIN MENU

The REPORT PAGE HANDLER
consists of three subroutines and
handles page titles, subtitles and page
length. The following variables are
used:

.~
ANY KEYWORD MATCH OR ALL KEYWORDS? ALL

Variable L6 is used to prevent printing
a subtitle on the bottom of a page when
there is insufficient room for at least
one entry.

A call to the INIT subroutine (line
1310) initializes the report handler and
allows you to set up the paper position.
A call to the SET SUBTITLE subrou-
tine (line 1470) spaces one line and
then prints the subtitle in S$ if there is
enough room' on the page for a
complete entry as specified by the
value of L6. If there is not enough
space, a new page is started and both a
title and subtitle are printed. .

• T$ Page Title
• S$ Subtitle
• L6 Minimum space

required to print an
entry

• L7 Current line on page
• L8 Current page number
• L9 Lines per page

(including margins)

ENTER ONLY 'RETURN' IF YOU DONT WANT TO SELECT ON
THE CRITERIA LISTED.
OTHERWISE ENTER MATCH STRING

A MUSICAL NUMBER GUESSING GAME
b" 1\ INMAN

CREATIVE COMPUTING MAR APR 1977
PAGE DO

MAR APR 197'7

MUSICAL MAGIC SQUARES
b" F HOFSTETTEfi

CREATIVE CbMPUTING
PAGE lli.,

MAR APR 197'1

I,EADY .:i~'AKI-'" ~ '-LATS
~LOAD MENU b" J KUYPER

CREATIVE COMPUTING
I,EADY Fig.1: Sample run of MENU and SELECT PAGE 1'14
tRUN
KEY~ORD ACCESS SYSTEM - Vl.1

MENU
ADD - ADD ARTICLE TO FILE
REP - REPORT SORTED BY KEYWORD
LIS - LIST ENTRIES
SEL - SELECT ENTRIES
CRE - CREATE A NEW DATA FILE
END - T~RMINATE PROCESSING
ENTER SUBSYSTEM DESIRED? SEL
SELECT/LIST SUBSYSTEM

MAGAZINE NAME? CREATIVE COMPUTING
AUTHOFi NAMI::'~
ENTEI~ KEYWORIrS
? GAME'
? MUSIC

EOF - ANOTHER SEARCH
'? Y
MAGAZINE NAME'~
AUTHOH NAME'~ M OGLESBY
ENTEH KEYWCJI:ms
!r
DODGEM

I,'),,, M OGLESBY
CREATIVE COMPUTING
PAGE 11'7
W~,TCHMAN

b", M OGLESBY
CREATIVE COMPUTING
PAGE /4
EOF - ANOTHER SEARCH
'~ Y
MAGAZINE NAME'~
AIJ'THOI~NAME'~
ENTER KEYWORDS
? CAI.,BIBLE

MAI~APR 1"J7/

SEP OCT 1976

ANY KEYWORD MAtCH OR ALL KEYWORDS? ALL
BIBLE QUIZ

b,~ ~; WENTWORTH
CREATIVE COMPUTING
PAGE l,24

MAI~APR l,9/7
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1 $1.00

10 $0.75

50 $0.65

DATA

TAPE
50

FEST

!r__
Premium tape and cassettes acclaimed
by thousands of repeat order microcom-
puter users. Price includes labels, cas-
sette box and shipping in U.S.A.VISA
and M/C orders accepted. California
residents add sales tax. Phone (415)
968-1604.

MICROSETIE CO.
475 Ellis Street

Mt. View, CA 94043
CIRCLE 167 ON READER SERVICE CARD

See us at the West Coast Computer Falre, Booth 11406C

Z-80/TRS-80 n. Users
BOOK YOU'VE WANTED NOW CAN BE YOURS

THE Z-80: HOW IT WORKS
(THE PROGRAMMERS PERSPECTIVE)

By Monte Corum .
Best Most Complete Reference Yet

cpu Operation Explained
Addressing Modes Demystified
Register Functions Described

Instructions Defined
Interrupts Diagrammed

Cycles Outlined Formats Described
Execution Described in Text,

Notation and Diagrams
Meaningful Analysis of 698 Commands

in Formatted, Usable Tables
Simple, Consistent Notation and Formats

A Programmer's Book, Beginner or Experienced
Ideal Text for Class Instruction

Pricse: $17.95 Plus Tax and Shipping
VISA & MSTRCHRG-NUMBER AND EXP. DATE

PREPAID WE SHIP
MICROWARE ASSOCIATES, INCORPORATED

9301 N. 58th St. OPT. BBB
SCOTTSDALE, AZ. 85253

DEALER INQUIRIES INVITED
I. TRS-80 IS A TRADEMARK OF TANDY CORP.

CIRCLE 170 ON READER SERVICE CARD

MARCH 1980

The largest family
of disk drives from
the largest supplier,

drives come
complete with

power supply and
cabinet.

MTI-40 Disk Drive, 35 & 40 track , , , , .. , , .. , . $369
TF-1 Pertec FD200, 40 track, use both sides ......•.......... $389
TF-3 Shugart SA400, 35 track, same as tandy , , . , , $389
TF-5 MPI B51. 40 track ..............................•..... $379
TF-70 Micropolis, 77 track with 195K of storage $639

-TDH-1 Dual sided drive. 35 track $499

Maxi Disk 2: 10 Megabyte (fixed) $5349
Winchester Technology.. . .. . .

NEW PRODUCTS
16K Memory $86
Modem , , .. " , $179
Expansion Interface 32K ....•..........•................. $499
AC Isolator , , $47.95

PRINTERS
DP800 Anadex, 80 column, 112cps $949
LP779 Centronics 779 $1099
LP730 Centronics 730 , $950
LP700 Centronics 700 '11395
LP701 Centronics 701 ............•..•.................. 1759
LP702 Centronics 702 ...............•.................. 1995
SPW-1 Spinwriter-NEC , ,.. 2525

NEW! LINE PRINTER
BASE 2

Base 2 Printer 80, 132 col. graphics
60 LPM with tractors $599
* DRIVES FOR ANY MICROCOMPUTER ¥o

Does not include power supply & cabinet.

MOD II DISK DRIVES NOW AVAILABLE
Pertee FD200 $282
Pertec FD250 (dual head) $399
Shugart SA400 (unused) $286
Shugart SASOO , . , , , $479
MPI 852 $349 851 $279

SOFTWARE
Disk Drive Motor Speed Test , $19.95
New DOS+ with over 200 modifications and

corrections to TRS-DOS , $99
New DOS+ 40 track $110
AJA Word Processor.. . , $75
AJA Business Program. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $250
Racet Infinite Basic $49.95
Disk Drive Alignment Program , ............•.......... · $109
Radix Data Base Program $99.95
Electric Pencil $150

ALL PRICESCASH DISCOUNTED. FREIGHTFOB/FACTORY

Apparal, InomMICROCOMPlJER
TECHNOlOGY
INCORPORATED

3304 W. MacArthur
Santa Ana, CA 92704

(714) 979-9923

7310 E. Princeton Ave.
Denver, CO 80222
(303) 758·7275
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KAS, con't ... Now let's look at the program flow
of REPORT. First the data file is read
and all new keywords are put into the
string array V$. Once an end of file is
reached, all the keywords in V$ are
sorted. Now scratch files are estab-
lished (A.KAS, B.KAS, ... ) for selecting
records that contain the keywords. If
there are more keywords than scratch
files (there probably are, only ten

scratch files are set up), then only the
first 10 (value of F9) keywords are
selected on the first pass. Records
which contain any of these keywords
are saved in the appropriate scratch
file (or files for multiple keywords).
Once a complete pass is made of the
input data file the files are rewound and
each scratch file is printed with its
associated keyword using the RE-

The third entry in the report page
handler is the LINE COUNT subrou-
tine (line 1570). It must be called before
each print statement. If the current
page is full, it starts a new page printing
the title and the subtitle followed by
"(continued)."

OU80
0090
0100
0110
0120
0130
U140
0150
0160
0170
0180
U190
0200
UZ10
0220
0230
0240
U250
0260
0270
U280
0310
0320
0330
U340
0350
0360
0370

1

0380
ll390

10400
:0410
1042U
1
0430

1

0440
0450
:0460
10470
10480IU490
10500
10510
i 05Z0
10530
1
0540
·0550
10560

1

0570
0580

I
ll590
0600
10610
0620
ll630
U640
0650
0660
0670
0680
0690
ll70ll
0710
0720
U730
0740
0750
0760
0770
0780
0790
0800
0810
0820
0830
OS40
OS50

REM REPORT SUBSYSTEM OS60 FOR J=F7 TO F7+FS-1
REM Version 1.5 7-12-79 OS70 FOR L=1 TO 10
REM SSC, P.O. Box 2S47, Olympia, WA 98507 0880 IF KS(L)="" GOTO 940
LINE= 132 0890 IF VS(J)<>KS(L) GOTO 930
INPUT "OUTPUT TO PRINTER",IS ll900 REM .,RITE RECORD TO CORRECT FILE
Z9=1 0910 Z7=J+1-F7

IF LEFTS(ZS,1)="Y" THEN Z9=7 0920 GOSUB 230
GOTO 310 0930 NEXT L
REM 0940 NEXT J
REM 1/0 BLOCK ** 0950 GOTO 840
REM ** READ HECORD [GOSUB] 0960 CLOSE #0
READ IIZS,KS(1),KS(2),KS(3),KS(4),KS(5),KS(6),KS(7),KS(8),KS(9),KS(1ll)
Z6=Z6+1 0970 REM »

READ IIZ8,AS,MS,OS,P,"S(1),"S(Z) 0980 REM RE.,IND FILES
RETURN 099ll FOR 1=1 TO FS:RESTORE III:NEXT 1
HEM ** .,RITE RECORD [GOSUB] 11100 GOSUB 1160: REM PRINT HEPORTS
.,RITE IIZ7,KS(1),KS(2),KS(3),KS(4),KS(5),KS(6),KS(7),KS(8),KS(9),KS(10)
WRITE IIZ7,AS,MS,DS,P,"S(1),WS(2) 1010 REM DELETE WORK FILES
RETURN 1020 FOR 1=1 TO FS
REM END OF 110 BLOCK ** 1030 YS=CHRS(ASC("A")+I-1)
REM 1040 CLOSE #I:KILL YS
ZS="COMPUTER.KAS" 1050 NEXT 1

REM KS=KEYWORDS, AS=ARTICLE NAME, MS=MAGAZIN 1060 F7=F7+F9
REM DS=DATE, ~=PAGE NUM~EH, .,S=AUTHORS 1070 F6=F6-FS
DIM KS(10),WS(2) 1080 IF F6>0 GOTO 740
F9=9:REM SCHATCH FILE COUNT 1090 PRINT :PRINT

REM Z6=READ RECORD COUNT 1100 PRINT" END OF KEYWORD REPORT"
REM Z7 IS OUTPUT FILE NUMBER FOR WRITE GOSU61110 REM
REM ZS IS INPUT FILE NUMBER FOR READ GOSU~ 1120 PORT=
DIM VS(255): REM KEYWORO LIST 1130 CHAIN MENU
Z8=0 1140 REM END OF MAIN PROGRAM ***

REM GET ALL KEYWORDS IN VS 1150 REM
OPEN IIZS,ZS 1160 REM ** PRINT KEYWORD REPORT [G05UB]
GOSU8 1S0:REM READ RECOHD 1170 L6=3:L9=66
IF EOF(Z8)=1 GOTO 550 1180 FOR 1=1 TO FS
FOR 1=1 TO 10 1190 Z8=I
IF KS(I)="" GOTO 430 1200 REM PRINT SUBTITLE
FOR J=1 TO V 1210 SS=VS(I+F7-1):GOSUB 1470
IF KS(I)=VS(J) GOTO 530 1220 GOSUB 180:REM READ RECORD
NEXT J. 1230 IF EOFCZ8)=1 GOTO 12S0
V=V+1 1240 GOSUB 1570

IF V>255 STOP: REM TOO :-IANYLiNIQUE KEYWORDS 1250 PRINT TAB(5);AS;" by ";.,S(1),"S(2)
VS(V)=KS(I) 1255 GOSUB 1570

NEXT 1 1260 PRINT TAB(8);MS,DS;TAB(50);"Page ";P
GOTO 430 1270 GOTO 1220
CLOSE IIZS 1280 NEXT I
PRINT V;" UNIQUE KEYWORDS READ FROM ";ZS 1290 RETURN
PRINT Z6;" RECORDS READ" 1300 REM ** REPORT PAGE HANDLER [GOSUd]
REM SORT KEYWORDS 1310 REM INITALIZE ENTRY
IF V<2 GOTO 7110 1320 REM TITLE=TS, SUBTITLE=SS, LINES/PAGE=L9, CURRENT PAGE=L8
C=ll:REM CHANGE FLAG 1330 REM CURRENT LINE=L7, MIN SPACE/ENTRY=L6, SCRATCH=L5

FOR 1=1 TO V-1 1340 REM - INIT
IF VS(I)<VS(I+1) GOTO 650 1350 L8=ll
C=1 1360 INPUT "POSITION PAPER",SS
TS=VS(I) :VS(I)=VS(I+1) :VS(I+1 )=TS 1370 PORT= Z9

NEXT I 1380 GOTO 1410
IF C=1 GOTO 600 1390 REM NEW PA~E AND THEN TITLE
REM» 1400 FOR L5=L7 TO L9:PRHH:NEXT L5
REM BUILD A REPORT FILE FOR EACH KEYWORD 1410 L8=L8+1
REM IF WE HAVE MOHE KEy.,ORDS THAN FILES GO 00 IT AGAIN
F6=V 1420 PRINT TS;TAB(70);"- ";L8;"-"
TS="KAS INDEX BY KEy.,ORO":GOSUa 131U 1430 PRINT :PRINT
F7=1 1440 L7=4
F8=F9 1450 RETURN

IF F6<F8 F8=F6 1460 REM
ZS=O 1470 REM - SET SUBTITLE

OPEN /lO,ZS 14S0 PRINT :L7=L7+1
REM OPEN WORK FILES (A.KAS, B.KAS, ••• ) 1490 REM IF NO ROOM FOR 1 ENTRY THEN PAGE EJECT
FOR 1=1 TO F8 1500 IF L7<L9-5-L6 GOTO 1530
YS=CHRS(ASC("A")+I-1) 1510 REM NEW PAGE s PRINT TITLE

OPEN III,YS 1520 GOSUB 1400
SCRATCH III 1530 PRINT SS:REM SUBTITLE
NEXT I 1540 L7=L7+1
REM » 1550 RETURN
GOSUB 1S0:REM READ RECORD 1560 REM
IF EOF(ZS)=1 GOTO 960 1570 REM - LINE COUNT

REPORT Program

15S0
1590
1600
1610
1620
1630
1640
1650

IF L7<L9-5 GOTO 1630
REM NEW PAGE & PRINT TITLE
GOSUB 1400
PRINT SS;"
L7=L7+1
L7=L7+1

(continued)"

RETURN
REM ** END OF REPORT PAGE
HANDLER
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Fig.2: Sample run of REPORT

1
8080 A MuSICAL Nu~BER GUESSING GAME by KINMAN

CREATIVE COMPUTING MAR APR 1977

ART
PAS ART by C LUND

CREATIVE COMPUTING MAR APR 1977

BAGELS
MASTERBAGELS by H HAMILTO~

CREAtIVE COMPuTING JAN FE~ 1977

BANNER
POSTER by B HUNTRESS

CREATIV~ CO~PUTING

BASIC
SWARMS by R MILLER

CREATIVE COMPuTING
EUCHRE by V RAYBAUD

CREATIVE COMPuTING
TICKERTAPE by B GARDNER

CREATIVE COMPuTING

NOV OEC 1976

MAY JUNE 1977

MAY JU~E 1977

MAY JUNE 1977

NOV
EMMERICH

SEP
KAHN

SEP

OEC 1976
OCT 1976

OCT 1976

JULY 1979

JULY 1979

8IBLE
BIBLE QUIZ by S WENTWORTH

CREATIVE COMPUTING MAR APR 1977

~lOAR D
BRAIN TEASER by H KNIPPENBERG

CREATIVE CO~PUTING JULY 1979

CAI

Page 110

Page 122

Page 84

Page 84

Page 113

Page 120

Page 126

Page 88
Page 34

M GROSS
Page 67

Page 74

.Page 104

Page 106

Page 87

Page 124

Page 104

8IBlE QUIZ by S WENTWORTH
CREATIVE COMPuTING MAR APR 1977 P~ge 124

PREJUDICE ANALYSIS by KAHN M GROSS
CREATIVE CO~PUTING SEP OCT 1976 Page 67

CARD
EUCHRE by V RAYBAUD

CREATIVE COMPuTING
TWO-TO-TEN by

CREATIVE COMPUTING

MAY JU~E 1977 Page 120

NOV DEC 1976 Page 88

NOV DEC 1976

JAN FEB 1977

MAR APR 1977

JULY 1979

K RODERICK
SEP OCT 1976

Page 88

Page 88

Page 126

Page 87

Page 76

MAY JUNE 1977 Page 110
MAY JUNE 1977 Page 113

MAY JUNE 1977 Page 120

BRAIN TEASER by H KNIPPENBERG
CREATIVE COMPUTING JULY 1979

ZO~E X by J MADEHEIM
CREATIVE CO~PUTING JULY 1979

NICHE by J LEHMAN
CREATIVE COMPuTING JULY 1979

HORSE
DELMAR by R MORGAN

CREATIVE COMPUTING
K RODERICK
SEP OCT 1976

HP2000
SCALES by ~ THOSTENSON

CREATIVE CO~PUTING MAR APR 1977
SHARPS & FLATS by J KUYPER

CREATIVE CO~PUTING MAR APR 1977
DRAG by

CREATIVE COMPUTING JAN FEB 1977
lOGIC

MASTERBAGELS by H HAMILTON
CREATIVE COMPUTING JAN FEB 1977

MASTERMIND
MASTER8AGELS by H HAMILTON

CREATIVE COMPJTING JAN FEB 1977

MUSIC
A MuSICAL NUMBER GUESSING GAME by KINMAN

CREATIVE COMPuTING MAR APR 1977
SCALES by M THOSTENSON

CREATIVE COMPUTING
SHARPS & FLATS by J KUYPER

CREATIVE COMPUTING
MUSICAL MAGIC SQUARES

CREATIVE COMPuTING

MOON
LEM by B COTTER

CREATIVE COMPuTING

PAPER TAPE
TICKERTAPE by B GARD~ER

CREATIVE COMPuTING

PASCAL
PASART by C LU~D

CREATIVE COMPUTING

POP-B
TICKERTAPE by B GARDNER

CREATIVE COMPJTING

NOV DEC 1976

MAR APR 1977

MAR APR 1977
by F HOFSTETTER

MAR APR 1977

Page 104

Page 106

Page 87

Page 76

Page 112
Page 114

Page 83

Page 84

Page 84

Page 86

Page 110

Page 112

Page 114

Page 116

MAY JuNE 1977 Page 126

MAR APR 1977 Page 1a

MAY JU~E 1977 Page 126

POETRY
HAIKU GENERATOR by P EMMERICH

CREATIVE COMPuTING SEP OCT 1976

POSTER
POSTER by ~ rlUNTRESS

CREATIVE COMPuTING

QUIZ
BIBLE QuIZ by S WENTWORTH

CREATIVE CO~PUTING

RACE
DRAG by

CREATIVE COMPUTING
~AYTONA 500 by G CHURCHILL

CREATIVE COMPuTING
DELMAR by R MORGAN

CREATIVE COMPUTING
SIMULATION

SWARMS by R MILLER
CREATIVE COMPUTING

NICHE by J LEHMAN
CREATIVE COMPUTING

TRIANGLE
PASART by C LUND

CREATIVE COMPUTING

UNIVAC
EuCHRE by V RAYBAUD

CREATIVE COMPUTING

END OF KEYWORD REPORT

NOV DEC 1976

MAR APR 1977

JAN FEB 1977

JAN FEB 1977
K RODERICK
SEP OCT 1976

MAY JUNE 1977

JULY 1979

MAR APR 1977

Page 34

Page 84

Page

Page 83

Page 86

Page 76

Page 113

Page 87

Page 122

MAY JUNE 1977 Page 120

TWO-TO-TEN by
CREATIVE COMPJTING

HAIKU GENERATOR by P
CREATIVE COMPUTING

PREJUDICE ANALYSIS by R
CREATIVE COMPUTING

WATCHMAN by M OGLESBY
CREATIVE COMPJTING SEP OCT 1976

BRAIN TEASER by H KNIPPEN8ERG
CREATIVE COMPuTING JULY 1979

ZONE X by J MADEHEIM
CREATIVE COMPUTING

NICHE by J LEHMAN
CREATIVE COMPUTING

CHANCE
"TWO-TO-TEN by

CREATIVE COMPuTING

DICE
STRIKE9 by B GREMBOWSKI

CREATIVE COMPUTING

EASY
FLIP by J JAMES

CREATIVE COMPUTING

ECOLOGY
NICHE by J LEHMAN

CREATIVE COMPuTING

FORTRAN
DELMAR by R MORGAN

CREATIVE COMPUTING

GAME
TWONKY by M CAPELLA

CREATIVE COMPUTING
SWARMS by R MILLER

CREATIVE COMPUTIN6
EuCHRE by V RAYBAUD

CREATIVE COMPuTING
TICKERTAPE by B GARDNER
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KAS, con't ...
PORT PAGE HANDLER subroutines.
If there are more keywords in V$ then
the next ten are selected and the input
file is passed once again. This process'
is repeated until all the keywords have
been processed.
Wrap Up

To insu re that the selective search
capabilities perform as desired you
must be careful to spell keywords the
same. For example, if you use GAME
as a keyword for some of the articles
about games and GAMES for others,
then you will have to do two searches
to locate all games. The same type of
problem exists for author names.

To prevent this problem I have
been using the following conventions
when building files:

1. Only use singular forms of key-
words (e.g., GAME not
GAMES).

2. Enter author names as first
initial, space, last name (e.g.,
P HUGHES).

3. Establish standard magazine
names (e.g., DR DOBBS and
KILOBAUD not Dr. Dobbs and
KILOBAUD Microcomputing).

4. Use upper case letters only in
all fields.

5. Delete all punctuation except
space.

You are also better off to create
many small files rather than one large
one. This will save a lot of search time.
For example, the file I have been
using in this article contains only
articles from Creative Computing and
those articles all contain programs.
Happy searching. 0

UUUl
0002
0080
0090
0100
0110
0120
0200
0210
03(J0
0310
0330

REM t(EYWORD LIST
REM SSC 1-22-79
DIM KS(1Z),WS(2) LIST Program
Z$="COMPUTER.KAS"

PRINT :PRINT "LIST SUBSYSTEM":PRINT
PRINT "FILE IS ";Z$
PRINT
OPEN #1,Z$
INPUT "START, END RECORD NU,~8ERS",S,E
REM PRINT THE FILE
N=N+1

READ #1,KS(1),KS(2),KS(3),K$(4),KS(S),
K$(6),K$(7),KS(8),KS(9),KS(1o)

IF EOF(1)=1 GOTO 1000
READ #1 A$ 1'1$DS P wS(1) wS(2)

UjbU
0370
0400
0410
0420
043!J
U440
0450
U460
047U
0480
USOO
US10
100U
1100

IF N<S GOTO JUU
IF N>E GOTO 1000
REM PRINT ENTRY
PRINT :P~INT" •••",N," .••.•
PRINT AS
PRINT "by ";W$(1);" ";WS(2
PRINT" U;MS,D$,"page u;P
FOR 1=1 TO 10
IF KS(Il= .•.•GOTO SOU
PRINT KS(Il;" ";
NEXT I
PRINT
(:iOTO:5UU
CLOSE #1
CHAIN ,~ENu'

0340
0350

0001 REM ADD ITEM SUdSYSTEM
0002 REM SSC 1-22-79
0050 ZS="COMPUTER.KAS"
0100.REM KS=KEYWORDS, AS=ARTICLE NAME, MS=MAGAZINE NAME
0110 REM DS=DATE, pdPAGE NUMBER, W$=AUTHORS
0120 DIM KS(10),W$(2)
0200 OPEN #O,zs ADD Program
0210 OPEN #1, WORK.KAS
0220 SCRATCH #1
0250 REM COPY OLD FILE TO WORK FILE
0260 READ #0,K$(1),K$(2),K$(3),K$(4),K$(S),KS(6),KS(7),K$(S),K$(9),KS(10)
0270 READ #0,A$,M$,D$,P,W$(1),W$(2)
0280 IF K$(1)="***" THEN 500
0290 IF EOF(0)=1 GOTO 500
0300 WRITE #1,K$(1),KS(2),K$(3),K$(4),K$(5',KS(6r,KS(7),KS(8),K$(9',KS(10)
0310 WRITE #1,AS,MS,DS,P,WS(1),WS(2)
0340 R=R+1
0350 GOTO 250
0500 REM ADD NEw RECORDS AT END OF FILE
0510 INPUT "ARTICLE NAME",AS
0520 IF AS="" GOTO 1000
0530
0540
0550
0570
0580
0590
0600
0700
0710
0720
0750
1000
1010
1020
1030
1040

INPUT "MAGAZINE, DATE, PAGE",MS,D$,P
FOR 1=1 TO 10:KS(I)="":NEXT I
INPUT "AUTHORS (2)",WS(1),W$(2)
FOR 1=1 TO 10
INPUT "KEYWORD" ,KS(I)
IF KS(I)="" GOTO 700
NEXT I
REM WRITE A NEW RECORD.
WRITE #1,K$(1),KS(2),KS(3),KS(4),K$(S),KS(6),KS(7),KS(8),KS(9),K$(10)
WRITE #1,A$,M$,DS,P~WS(1),W$(2)
GOTO 500
REM CLEAN UP THE FILES
CLOSE #0,#1
KILL Z$
RENAME WORK.KAS,Z$
CHAIN MENU

.0001 REM KEYWORD SELECT/LIST 0540 READ #1,A$,MS,DS,P,W$(1),WS(2)
0002 REM SSC 7-12-79 0600 REM DO WE HAVE A MATCH?
0020 DIM K$(10),W$(Z) U610 IF NS="" GOTO 650
0030 REM LS=KEYWORD MATCH LIST 0620 IF N$=MS GOTO 650
0040 REM Y$=AUTHOR MATCH 0630 GOTO 520
0050 REM N$=MAGAZINE NAME M~TCH 0650 IF Y$="" GOTO 720
0090 ZS="COMPUTER.KAS" 0660 IF W$(1'=YS GOTO 720
0100 OPEN #1,Z$ 0670 IF W$(Z)=Y$ GO TO 720
0200 PRINT :PRINT"SELECT/LIST SUBSYSTEM":PRINT 0680 GOTO 520
021U PRINT "ENTER ONLY 'RETURN' IF YOU DONT WANT 0720 REM
ozz o PRINT" CRITERIA LISTED." TO SELECT 0:-; THE"; 0800 REM KEYWORD MATCH
0230 PRINT "OTHERwISE ENTER MATCH STRING" 0810 C1=0
OZ40 PRINT 0830 IF 81=0 THEN 1000
0300 REM GET SELECTION CRITERIA 0840 FOR 1=1 TO 82
0305 81=0 0850 FOR J=1 TO 10
0310 INPUT "MAGAZINE NAME" ,N$ U860 IF L$(Il=KS(J) THEN 900
0320 INPUT "AUTHOR NAME",Y$ 0870 NEXT J
03.50 FOR 1=1 TO 10 0880 GOTO 910
0340 PRINT "ENTER KEYWORDS" 0900 C1=C1 +1
U350 FOR 1=1 TO 10 0910 IF C1>=81 THEN 1000
0360 INPUT L$(Il SELECT Program 0920 NEXT I
0370 IF L$(I)="" THEN 390 0950 GOTO 520
0380 NEXT 1 1000 REM IT MATCHED - PRINT IT
0390 82=1-1 1010 PRINT A$
0400 IF 82=0 GOTO 500 1020 PRINT TA8(5);"by ";W$(1);
0410 B1=1 10]0 IF ~S(Z)<>"" PRINT" & ";WS(Z);
,0420 IF 82=1 GOTO 500 1040 PRINT
0430 INPUT "ANY KEYWORD MATCH OR ALL KEYWOROS",8$ 1050 PRINT MS,I}S,"PAGE ";P
0440 81=1 1060 PRINT :PRINT
0450 IF B$="ALL" 81=82 1200 GOTO 52U
05UO REM READ FILE 2000 PRINT :PRlNT"EOF - Al'oIOTHERSEARCH"
0510 PRINT 2005 RESTORE #1
05Z0 READ #1,K$(1),KS(Z),K$(3),K$(4),K$(5),KS(6), 2010 INPUT 8S

K$(7l,K$(8),KS(9),KS(1U) 2020 IF LEFT$(8S,1)="Y" GOTO 300
U5.50 IF EOF<1 )=1 GOTO 2000 9999 CHAIN :-IENU
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APPLE II DISK SOFTWARE
DATA BASE MANAGER

IFO PROGRAM

The IFO (Information File Organizer) can be used for many applications
such as sales activity, check registers, balance sheets, client/patient rec-
ords, billing, information retrieval and much more. This can be accom-
plished easily and quickly without prior programming knowledge.

Up to 1000 records with a. maximum of 20 headers and 10 report formats
can be stored on a single diskette. Information can be sorted and searched
(3 levels). Mathematical functions can be performed to manipulate the In-
formation. Subtotals and totals can be calculated on any numeric field.
Many error protection devices provided.
Program diskette and Instruction manual $100

MAILING LIST PROGRAM

Print labels sorted or searched by 6 fields. Data lines include: ACCT #,
FIRST NAME, LAST NAME (CO.), ATTN, ADDRESS #1, ADDRESS #2, CITY,
STATE, ZIP (9 digits), PHONE #. On-screen editing. "COMPANY NAME"
option on first line. Line up and variable spacing routines and more. Many
error, protection devices provided.
Fast and quick label generation.
Program diskette and instruction manual $40

INVENTORY PROGRAM
2 disk drive, menu-driven program. Inventory categories include: STOCK#,
DESCRIPTION, VENDOR 10, CLASS, LOCATION, REORDER PT, REORDER
OTY, COST, SELLING PRICE, # ON ORDER, ORDER DATE. OTY ON HAND.
All records can be entered, changed, updated, deleted or viewed. Reports
can. be sorted in ascending/descending order by any category. 7 search
categories (3 automatic). Calculates $ VALUE of inventory and YTD, MTD
and period items sold. Accumulates inventory over a 13-month period. Plus
much more. Requires a 132-column, serlalf parallel printer. Complete turnkey
operation with bootstrap diskette.
Program diskette and instruction manual $140
All programs require 48K and Applesoft II on ROM or Apple II Plus. Com-
patible with Pascal systems. Run from any port of the computer and work
with serial/parallel printers. Require 1 disk drive unless noted otherwise.

Write for information on PAYROLL PACKAGE.

SEND CHECK/MONEY ORDER TO:

SOFTWARE TECHNOLOGY for COMPUTERS
P.O. BOX 428; BELMONT, MA 02178

-----CIRCL~ 197ONREADERSERVICECARD---- •••••

S
T
E

Call about our fc4.ntastkprice on
4-drlve complete system.
114K $557.10

$750.00Level II 16K
(w/o num. keyp"d)
ExpansionInterface $269.00
~~p"n.lon Interface 16K $423.00
Exp"n.lonlnterfue 12K $537.30
16KMemory Kit for TRS-SOor Apple

$S9.95
TRS-BO & NORTH STAR ADD-ON DRIVES

CUSTOM
ENCLOSURE

CABLE
INCLUDED

Shugart SA400 OrDASF6106 single drive system Incustomenclosure$4 I 5.00
Double drive system In custom enclosure $825.00

••••SF6106 40 track, drtve only. . . .. . .. .. .. . .. ..• . . .. . . $299.00
Shugart S'" 400. ..• . . . . .. ..• . •. .. . . ..• . . . . . .. . . .. . $315.00
Seaman'" drlve .•..•.........•......•.........•........ $399.00
Hazeiline 1400, while lupply laltll (1' month warranty).. •..• $649.95
CentronlcI1P1 printer (TRS.IOadd·on). ••••••••••••••••••••• $3".95
CentronlCI 779·2 tractor (TRS.'O add.on) $1049.95
TIprinter .•.•••...••••..•...•••..•......••.••.......••.. $1599.00
HoriZon 1 Kit $1339.00
IIngleller walnut Formica enclolure lor S'" 400 or ••••SFdrive ... $27.00
Two lIer ~alnu.t enclolure lor S'" 400 or ••••SFdrive ••••••......• $45.50
SPECI•••U Mlnllloppy dilks, box 01 10 (wllh plaillc box) only .... $21.00
.ox oliO, 8" dllkl ....•.•...........•... ; .••....... $3.95 per dllk
•••' •••RI400 ...••.......•.•...............•.••........•... $54'.49
•••' •••RllOO ..•..•.•.........•..••................ - ....••• $994.49

* * MAIL ORDER ONLY * *
INTERT_UBE TERMINAL

57B4.00

SIMUTEK PRESENTS

*TRS-80*
.................." GAMES m ••••••••••••••

!!!WHOLESALE !!!

. . . .
RAPHllc·,rR"K"2000" - This full graPhiCS,real tlm~ game is full of f.,st, exciting action! Exploding

and phasers fill the screen! You must actually' navigate the enterpnse to dock with the
stations as well as to avoid knnacn torpedoes! Has shields, galactic memory r.ado~t. damage

• long range sensors, etc r Has 3 levels fot beginning. average, or expert players! • INVASION
Time: 3099, Place: Earth's Solar System Mission: As general of Earth's forces, your Job is to

Warg rrwastcn and destroy their outposts on Mars, Venus, Saturn, Neptune, ete! Earth's Forces:
- Space Fighters - Lazer Cannon - Neutrino Blasters! Worg Forces: Robots - Saucers -

ol"nte."to.','~~~t~nA~~t~~:~~::~~t~~~:~:~ef::~St:ro~e::'~n~~et~~ an~c~~~sC~~\~!c~~.~~asn;aer~so~~~
I then escape via the only exit. This graphicS game Is really fun! May the Force be with

TARGET - Shoot at enemy Ships With your missiles. If they eject In a parachute,
them - or if you're cruel, destroy them! Full graphicS, reat time game! * SAUCERS - This fast

game has a time limit! Can you be the commander to win tne distinguished cross!
timing to win! Watch out!

. .. .
CHECKERS 2.1 - Finally! A checkers program that will challenge everyone! Expert aswell as amateur!
Uses 3·ply tree search to find best possible move. Picks randomly between equal moves to assure you of
never having Identical games. * POKER FACE - The computer uses psychology as well as logIc to try
and beat you at poker. Cards are displayed using TRS·80's full graphiCS. Computer raises, calls, and
sometimes even foldS! Great practice for your Saturday nl9ht poker match! (Plays 5 card
draw). * PSVCHIC - Tell the computer a little about yourself and he'll predict things about you, you
won't believe! A real mind bender! Great amusement for parties. * TANGLE MANIA - Try and force
your opponent into an immobile position. But watch out, they're doing the same to you! This graphics
game is for 2 people and has been used to end stupid arguments. (And occasionally starts
them!) * WORD SCRAMBLE - This game Is for two or more people. One person inputs a word to the
computer while the others look away. The computer scrambles the word, then keeps track of wrong
9Uasses.

* * * * * * * * * * * * * PACKAGETHREE * * * * * * * *. * * * * *
POETRV - ThIs program lets you choose the subject as well as the mood of the poem you want. You
give TRS-SOcertain nouns or names, then the mood, and it does the rest! It has a 100().word + vocabulary
of nouns, verbs, adjectives and adverbs! * ELECTRIC ARTIST - Manual: draw, erase, move as well as,
Auto: draw, erase and mov.e. Uses·graphics bits not bytes. Savesdrawing on tape or disk! * GALACTIC
BATTLE - The Swineus enemy have long r.n~ phasers but cannot travel at warp speed! You can, but
only neve short range phasers! Can you blitzkrieg the enemy without getting destroyed! Full graphics-
real time! * WORD MANIA - Can you guess the computer's words usIng your human intuitive and
logIcal abilities? You'll need. to, to beat the computer! • AI R COMMAND - Battle the Kamikaze pilots.
Requires split second timing. This is a FAST action arcade game.

* * * * * * * ,..* * * * * *PACKAGE FOUR * * * * * * ~ * * * * * *
LIFE - This Z-80 machine language program uses full graphics! Over 100 generations per minute make it
truly animated! You mak"eyour starting pattern, the computer does tne rest! Program can be stopped and
Changesmade! Watch It grow! * SPACE L.ANDER - This full graphics simulator lets you piCk what
planet, asteroid or moon you wish to land on! Has 3 skill levels that make it fun for everyone •• GREED
II - Multi·level game Is fun and challenging! Beat the computer at this dice game using your knowledge of
Odds anc;! luck! Computer keeps track of his winnings anCl YQl,lfS. quick fast action. This game is not
easy! * THE PHARAOH - Rule the ancient city of Alexandria! Buy or sell land. Keep your people from
revolting! Stop the rampaging .rats. Requires a true political personality to become good! * .ROBOT
HUNTER - A group of renegade robots have escaped and are spotted in an old ghost town on Mars! Your
job as "Robot Hunter" is io ·destrOy the pirate machines before they kill any more settlers! ExcitIng!
Challenging! Full graphics!

* * * * * * * * * * * * * * PACKAGE fiVE * * * * * * * * * * * * * *
SUPER HORSERACE - Make your bets just ·like at the real racetrack! 8 horses race in this spectacular
graphic display! UP to 9 people can play! Uses real odds but has that element of chance you see in real
life! Keeps track of everyone's winnings and losses. ThIs Is one of the few computer simulations that can
actually gat a room of people cheerIng' * MAZE MOUSE - The mouse with a mind! The computer
generates random mazes of whatever size you speCify, then searches for a way out! The second time, he'll
always go fastest route! A true dIsplay of artificial intelligence! Full graphIcs, mazes &
mouses! * AMOEBA KILLER - You command a one man submarine that has been shrunken to the size
of bacteria in this excIting graPhic adventure! Injected into the presiClent's bloodstream, your mission is to
destroy the deadly amoeba Infection ravaging his body! * LOGIC - ThIs popular game is based on
Mastermind but utilizes tactics that make It more exciting and challenging - has 2 levels of play to make
It fun for everyone. * SUBMARINER - Shoot tcreecces at the enemy ships to get points. Fast action
graphics, arcade ty.pe game is exciting and fun for everybody!

ALL PROGRAMS GUARANTEED TO LOAD

CASSETTE PACKAGES REQUIRE 16K LEVEL II

PACKAGES ON DISKETTE (32K) $5.00 EXTRA

~ Send check, Money Order or Bank Card # /'~

~ TO: SIMUTEK, P.O. BOX 35298 ~
TUCSON, ARIZONA 85740
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This program was inspired and
adapted from 'Mailer' program which
is part of the North Star user library
and written by K~ Randazzo. It was
developed as a name and address
retrieval system but could possibly
be used as a gener~l-purpose data
base system in other applications.
With modifications and enhance-
ments it could definitely be made
into a ·good general-purpose data
base system. '

My requirements were derived
from a need to search through a
number of records using a "descrip-
tor" or alternatively, a surname. A
detailed list of requirements include
the ability to:

1. search by Descriptor word.
2. Se~rch by sumeme.
3. Search by any Keyworcl contain-
ed in the file. -
4, Alphabetize entire file by De-
scriptor or Surname.
5. Add records to the file.
6. Update, examine, or delete a
record.
7. List the entire file.
The program was written utilizing

North Star BASIC and DOS. The
flexibility and power in the string
variable commands, used to format a
printed record and put data into the
fields of the records, was a joy to
use.

Searching is accomplished by
descriptor or surname (specifying
letter or word) or by a KEY string

John Armstrong, 8035 Cole St., Downey, CA
90242.

John Armstrong

which can be any alphanumeric
combination believed to be in the
file. A display of the record in which
they are contained follows each HIT.
,The speed of searching is quite

fast when using the descriptor or
surname. It's quite slow when using
the KEY string search but still useful
in fincling a record containing - a
unique string. '

This type of program could be
adapted to file library items. It would
allow rapid access to specific Key-
word items for such things as
notebooks, magazine articles and
.books. Another adaptation of the
program could bein the rapid access
of-real estate listings containing key
requirements from a client or a
salesperson. By using multiple files
one could initiate multiple key string
searches. Suppose, for example,the
real estate agent was {nterested in
finding a listing containing a 3
BDRM, Pool, ELM ST, < 100,000,
corner lot, Detached Garage. This

©Creative Computing ..

"Well, concrete computers are defin-
atelynottheanswer." -

120

would result in possibly six searches
eliminating several listings with each
pass. Then, on the final pass the
resultant printout would reveal the
listings that met the description or
even if no printout resulted it still
would be useful information indica-
ting that, at present, no listing met'
all the requirements.

Before runnrng this program a file
must be created of the proper length
and type to run with North Star
BASIC/DOS or whatever BASIC sys-
tem you're using. The number of
blocks asslqned determine the num-
ber of records the file can contain. A
little thought should be given to your
own particular needs.

A menu list assists the user in
selecting the proper module and full
prompting after accessing the mod-
ule will be displayed. . 0

Glossary

File - Consists of a number of records.
Record - Consist of Descriptor word, Sur-

name, Forname, Address, Town, State,
Zipcode and Telephone number. All of
which are containea within their own
fields.

Field - A specified and fixed number of bytes
assigned to each of the Iunctlonal words
or groups of words.

Alphabeti;zing - Sorting of records in a file in
alphabetical order using the descriptor
or surname of each record as the object
of the sort. .

Random Access of a file - Accesslnq a record
in a file directly.

Descriptor - A word selected to best describe a
person or a company's relation to you
(e,g. ,PLUMBER,ELECTRICIAN, FRIEND,
ENGINEER, etc.)

CREATIVE COMPUTING



ENTER FILE NAME )LIST9,2

ROLODEX LI ST PROGRAH

#1 •... ADD TO LIST
#2 .... LIST ENTRIES
#3 ..•• EXAMINE ONE ENTRY
#4 .•.. UPDATE AN ENTRY
#5 ..•. DELETE AN EIHRY

#6 •... KEYWORD SEARCH
#7 .... DESCRIPTOR SEARCH
#8 .••. ALPHABETIZE LIST (BY
#9 •••. ALPHABETI tAL SEARCH
IIID•.. ExIT PROGRAM
1111•.. ALPHABETI ZE L:IST (BY

SURNAME)

DESCRIPTOR)SELECT MODULE )1
DESCRIPTOR:AIR CONDX REPAIR
SURNA~lE: MCCLELLAN
FORENAI·1E: W.P.
# AND STREET: 11076 ALONDRA
TOWN: PARAMOIJNT
STATE: CALIF
ZIPCODE: '90706
TELEPHONE II - AREA CODE + I~UMBER: 213 867-5717
ADD ANOTHER? (Y/N) Y
DESCRIPTOR:REALTY BOARD
SURNAME: COMPTON/LYNWOOD
FORENAt'lE: REALTY BD
II AND STREET: 8005 FIRESTONE BLVD
TOWN: LYNWOOD
STATE: CALIF.
ZIPCOOE: 90262
TELEPHONE II - AREA CODE + NUMBER: 213 638-1189
IIl..•. ADD TO LIST
#2 ••.. LIST ENTRIES.
#3 .•.• EXAI1INE ONE ENTRY
114..•• UPDATE AN ENTRY
115•••• DELETE AN ENTRY
SELECT MODULE )2

tl6•... KEYWORD SEARCH
117•••• DESCRIPTOR SEARCH
#8 .••. ALPHABETI ZE LIST (BY SURNAME)
#9 ..•. ALPHABETICAL SEARCH
1I10••• EXIT PROGRAM
IIll••. ALPHABETIZE LIST (BY DESCRIPTOR)

THIS MODULE PRINTS THE FILE

START WITH ENTRY NUMBER: 0 .

PRINT WITH SURNAME FIRST?(Y/N»N

itAIR CONDX REpAIR MCCLELLAN ,W.P.
11076 ALONDRA
PARAMOUNT CALIF 90706
213 867-5717

itREALTY BOARD COMPTOIUL YNWOOD ,REALTY BD
8005 FIRESTONE BLVD
LYNWOOD CALIF. 90262
213 638-1189

itBEES LEWIS ,T.A.
2961 SANTA ANA ST
SOUTH GATE CALIF. 90280
21:3 587-3059

*TECH BOOKS CALIF TECH BOOK SUP ,LA.
215 E REGENT
INGLEWOOD CALIF. 90286
213 675-7191

PRESS RETURN TO CONTINUE
1I1••.. ADD TO LIST
112.•.• LIST ENTRIES
113.... EXAMINE ONE ENTRY
114.••• UPDATE AN ENTRY
#5 ..•• DELETE AN ENTRY

SELECT MODULE )3
EXAMINE ENTRY NUMBER: 2

LEWIS T.A.
2961 SANTA ANA ST
SOUTH GATE CALIF.
213 587-3059

EXAMINE ANOTHER ENTRY? (Y/N)
1I1•.•. ADD TO LIST
112;..• LIST ENTRIES
#3 .•.• EXAI·lINE ONE ENTRY
114•... UPDATE AN ENTRY
#S ••.• DELETE AN ENTRY

SELECT 1·10DULE )4
ITEM TO UPDATE: 2

THIS IS THE UPDATED ENTRY.

LEWIS T.A.
2'~61 SANTA ANA ST
SOUTH GATE CALIF.
213 587-3059

IS THIS CORRECT? (Y/N) Y

#l .... ADD TO LIST
#2 •.•• LIST ENTRIES
113...• EXAMINE ONE ENTRY
114.... UPDATE AN ENTRY
#5 .•.• DELETE AN ENTRY

SELECT MODULE )6

ENTER KEY= GATE
LEWIS T.A.

2961 SANTA ANA ST
SOUTH GATE CALIF.
213 587-3059

PRESS RETURN TO CONTINUE

#l .•.. ADD TO LIST
#2 .•. ,LIST ENTRIES
113.•.• EXAMINE ONE ENTRY
#4 .... UPDATE AN ENTRY
115.•.• DELETE AN ENTRY

SELECT MODULE )7
DESCRiPTOR SEARCH:

SEARCH BY (L)ETTER OR (W)ORD? L

*BEES 2

90281

116••.• KEYI.ORD SEARCH
117••.. DESCRIPTOR SEARCH
#8 •••• ALPHABETIZE LIST (BY
#9 .•.• ALPHABETICAL SEARCH
#10'.•• EXIT PROGRAM
IIll••• ALPHABETIZE LIST (BY

SURNAME)

DESCRIPTOR)

*BEES 2

90281

116•••• KEYWORD SEARCH
117•••. DESCRIPTOR SEARCH
118•.•• ALPHABEHZE LIST (BY
119•••• ALPHABETICAL SEARCH
III0.•• EXIT PROGRAH
1I11••. ALPHABETIZE LIST (BY

SURNAME)

DESCRIPTOR)

DESCRiPTOR WORD BEGINNING WITH: R

*REALTY BOARD

COMPTON/LYNWOOD REALTY BD
8005 FIRESTONE BLVD
LYNWOOD CALIF.
213 638-1189

90262

116.••• KEYWORD SEARCH
117•..• DESCRIPTOR SEARCH
IIB••.. ALPHABETIZE LIST (BY SURNAME)
II·~•.•• ALPHABETI CAL SEARCH
#10 ••• EXIT PROGRAM
1I11... ALPHABETIZE LIST (BY DESCRIPTOR)

3 SEARCH BY (L)ETTER OR (W)ORD? W

DESCRIPTOR WORD SEARCHING FOR: REALTY BOARD

*BEES
90280

#6 ..•. I<EYWORD SEARCH
117.... DESCRIPTOR SEARCH
118.•.. ALPHABETIZE LiST (BY
119•••• ALPHABETICAL SEARCH
III0... EXIT PROGRAM
1I11..•ALPHABETIZE LIST (BY

SURNAME)

DESCRIPTOR)

o

cm1PTON/L YNWOOD REALTY BD
8005 FIRESTONE BLVD
LYNWOOD CALI F •
213 638-1189

116.••• KEYWORD SEARCH
117•••• DESCRIPTOR SEARCH
118•••. ALPHABETI ZE LIST (BY SURNAME)
119•... ALPHABETICAL SEARCH
1I10.•• EXIT PROGRAM
1I11... ALPHABETIZE LIST (BY DESCRIPTOR)

PRES:, RETURN TO CONTI NUE

#i •... ADD TO LIST
112.•.• LIST ENTRIES
113•... EXAMINE ONE ENTRY
#4 ••.. UPDATE AN ENTRY
115•... DELETE AN ENTRY

2 SELECT MODULE )7
DESCRIPTOR SEARCH:

*REALTY BOARD

90262

10 REM *PROGRAM ROLODEX*
20 A=12\REM ASCII FORM FEED
30 Z$=CHR$(A)\!Z$\REM CLEAR SCREEN
40 DIM NO$(20),N$(20),Nl$(20),S$(40),TS(20),Sl$(13),Zl$(7),Tl$(15)
50 DIM X$(40)
60 S:1=20+20+20+40+20+13+7+15+2\REM ENTRY SIZE
7!) DIM E$(Sl),El$(Sl),W$(Sl),B$(40)\REM STRINGS USED TO HOLD ENTRY
80 B$="
',O!TAB( (5), "ROLODEX LIST PROGRAM"\! \!
100INPUT"ENTER FILE NAME )",F$\!
110 OPEN 1I0,F$\READ #O,N
120! \ REM SELECT 110DULE
130 !"Ill•... ADD TO LIST #6 .••• KEYWORD SEARCH"
140 ! "112•... LIST ENTRIES #7 ••• ;DESCRIPTOR :3EARCH"
150 !"113.... EXAI11NE ONE ENTRY 118••.• ALF'HAB!;TIZE LIST (BY SURNAME)"
160 !"114•..• UPDATE AN ENTRY 119...• ALPHABETICAL SEARCH"
170 !"115•..• DELETE AN ENTRY 1110.,.EXIT PROGRAM"

••' 1111.•.ALPHABETIZE LIST (BY DESCRIPTOR)"
INPUT "SELECT MODULE )",M
IF M<:1 OR M)ll THEN 190
IF M=l THEN 320
IF M=2 THEN 440
IF M=3 THEN 570
IF M=4 THEN 650
IF 1·1=5THEN 820
IF M=6 THEN 1440
IF M=7 THEN 1540
IF M=8 THEN 1740
IF M=9 THEN 2280
IF M=10 THEN 2480
IF M=ll THEN 1730
REM it ADD it
IF N(185 THEN 360

2

LEWIS T.A. *BEES 2 181)
2961 SANTA ANA ST 190
SOUTH GATE CALIF. 90280 200
213 587-3059 210

220
UPDATE THIS ENTRY? (Y/N) Y 230

240
250

DESCRIPTOR: 260
SURNAME: 270
FORENA~lE: 280
II AND STREET: 290
TOWN: :300
STATE: 310
ZIPCODE: 90281 320
TELEPHONE II - AREA CODE + NUI·1BER: 330



ARE", N, "ENTRIES ON THE FILE" \! 1920
1930
1940
1950
1'160
1970
1'~80
1";,'90
2000
:2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
213(1
:2140
2150
2160
2170
2180
2190
2200
2210
2220
:2230
2240
2250
2260
2270
2280
2290
2300
2310
2320

340! .
350' "FILE FULL"\GOTO 120
360 E$=B$+B$+B$+B$+B$+B$\REM INITIALIZE E$ TO BLANKS FOR EDITTING
370 GOSUB 1090\REM COLLECT ENTRY TO E$
380 WR ITE 1I0'l.N*SI+5, E$
390 N=N+l
400 !\INPUT "ADD ANOTHER? (YIN) ",A$
410 IF A$="Y" THEN 370
420 WRITE 1I0'l.0,N,NOENDMARK
430 GOTO 120
440 REM * LIST *
450!TAB(20),"THIS MODULE PRINTS THE FILE"\'
460 INPUT"START WITH ENTRY NUMBER: ",L\'
470 INPUT "PRINT WITH SURNAME FIRST?(y;r;»",Y$
480 B=O
490 FOR J=L TO N-1
500 READ 1I0'l..J*81+5,E$
510 IF Y$="Y" THEN 520 ELSE 530
520 GOSUB 1340\GOTO 540
530 GDSUB 1:360
540 NEXT .J\!
550 GOSUB 2470
560 GOTO 120
570 REM * EXAMINE *
580 INPUT "EXAMINE ENTRY NUMBER: ",J
590 IF J)=N THEN 120
600 READ 1I0'l..J*Si+5,E$
610 GOSUB 1340
620!\INPUT "EXAMINE ANOTHER ENTRY? (YlN) ",A$
630 IF A$="Y" THEN 580
640 GOTO 120
650 REM * UPDATE *
660 INPUT "ITEM TO UPDATE: o, J\!
670 IF .DN THEN !"THERE ARE", N," ENTRIES ON THE FILE" ELSE 700
680 !\INPUT "TRY ANOTHER? (Y/N) ",A$
690 IF A$="Y" THEN 650 ELSE 120
700 READ 1I0'l.J*SI+5,E$
710 GOSUB 1340\!
720 INPUT "UPDATE THIS ENTRY? (Y/N) ",A$\!
730 IF A$="Y" THEN 760
740 INPUT "TRY ANOTHER? (Y/N) ",A$
750 IF A$="Y" THEN 650 EL8E 120
760 '\GOSUB 1090
770 WR ITE 1I0'l.,J*SI+5, E$, NOENDMARK
7BO !\'''THIS IS THE UPDATED ENTRY."\!
790 GOSUB 1340\'
BOO INPUT "IS THIS CORRECT? (Y/N) ",A$
810 IF A$="Y" THEN 120 ELSE 760
820 REM * DELETE *
830 INPUT "DELETE WHICH ENTRY? ",D\!
840 IF D)N THEN !"NO SUCH ENTRY. THERE
850 IF D)N THEN GOSUB 2470
B60 IF D)N THEN 120
B70' ,J=D
880 REM CALL UP DELETE
890 READ lIO'l.D*SI+5,E$
900 GOSUB 1340
910 INPUT "DELETE THIS ENTRY? (Y/N) ",A$\!
920 IF A$="Y" THEN 960
930 INPUT "TRY AGAIN? (Y/N) ",A$
940 IF A$="Y" THEN 820
950 GOTO 120
960 INPUT "PRESS 'RETURN' TO DELETE ",R$\'
970 READ 1I0'l.(N-I)*81+5,EI$
980 FOR .J=N-2 TO D STEP -1
'190 READ lIO'l..J*SI+5,E$
1000 WRITE #0'l..J*SI+5,El$,NOENDMARK
1010 EI$=E$
lD20 NEXT
1030 N=N-I
1040 IF N<O THEN N=O
1051) WR ITE lIO'l.O,N, NOENDMARK
1060 INF'UT "DELETE ANOTHER ENTRY? (Y IN) o, A$
1070 IF A$="Y" THEN 820
1080 GO TO 120
1090 REM * SUBROUTINE TO GET ENTRY TO E$ *
1100 INPUT "DESCRIPTOR:",NO$\NO$=NO$+B$
1110 IF NO$(I.1)=" " THEN NO$=E$(1,20)
1120 INPUT"SURNAME: ",N$\N$=N$+B$
1130 IF N$ (I;1)=" " THEN N$=E$ (21 ,40 )
1140 INPUT"FORENAME: ",NI$\NI$=NI$+B$
1150 IF NI$(I,I)="·" THEN 1120
1160 IF NI$(I,I)=" " THEN Nl$-E$(41,60)
1170 INPUT"# AND STREET: ",S$\S$=i?$+B$
1180 IF S$(I,I)="-" THEN 1140
1190 IF 8$(1,1)=" " THEN S$=E$(61,100)
1200 INPUT"TOWN: ",1'$\T$=1'$+8$
1210 IF T$(I,I)="·" THEN 1170
1220 IF T$(I,I)=" " THEN T$=E$(IOI,120)
1230 INPUT "STATE: ",SI$\SI$=81$+B$
1240 IF 81$(1,1)="·" THEN 1200
1250 IF 51$(1,1)=" " THEN SI$=E$(121,133)
1260 INPUT"ZIPCODE: ",ZI$\ZI$=ZI$+B$
1270 IF ZI$(I,I)="·" THEN 1230
1280 IF ZI$(I,I)=" " THEN ZI$=E$(134,140)
1290 INPUT "TELEPHONE II- AREA CODE + NUMBER: ",T1$\T1$=T1$+B$
1300 IF TI$(I,I)="·" THEN 1260
1310 IF TI$(I,I)=" " THEN T1$=E$(~41,155)
1320 E$=NO$+I)I$+Nl$+S$+T$+81$+Zl$+Tl$
1330 RETURN
1340 REM * F'RINTING SUBROUTINE - W/PHONE -SLIRNAt1E FIRST *
1:350 ~\~E$(21,40)," ",E$(41.60),"*",E$(1,20)," ",J\GOTO 1370
1360 !\!"*",E$(l,20)," II,E$(21.40),",",E$(41.60)," o , •..1
1370 ",E$(61,100)
1380 « , E$( 101,120)," o, E$( 121,133)," o, E$( 1:34,140)
1390 ",E$( 141.155)
1400 B='B+I
1410 IF B=9 THEN 1420 ELSE 1430

1420 !Z$\B=O
1430 RETURN
1440 INPUT "ENTER KEY= ",X$
1450 X=LEN(X$)
1460 FOR ,1=0 TO N-I
1470 READ#0%J*SI+5,E$
1480 FOR 1=1 TO 156-X
i490 IF·E$II.I+IX-I»=X$ THEN 1500 ELSE 1510
1500 GOSUB 1340\I=156-X
1510 NEXT I
1520 NEXT ,J
1530 GOSUB 2470\GOTO 120
1540 REM * DESCRIPTOR SEARCH ROUTINE *
1550 '" DESCRIPTOR SEARCH:"\!\!
1560 INPUT"SEARCH BY <L)ETTER OR <W)DRD? ",A$\'
1570 IF A$="W" THEN 1650
1580 INPUT"DESCRIPTOR WORD BEGINNING WITH: ",L$\!
1590 FOR .J=O TO N-I\READ 1I0'l..J*SI+5,E$
1600 IF E$(I,I)=L$(I.1) THEN GOSLIB 1340
1610 NEXT J
1620 '
1630 GOSUB 2470
1640 GOTO 120
1650 REM DESCRIPTOR WORD SEARCH
1660 INPUT "DESCRIPTOR WOR!! SEARCHING FOR: ",W$\'
1670 FOR ,1=0 TO t~-I\READ IIO%,I*SI+5,E$
1680 W$=W$+B$
1690 IF E$(1,20)=W$(1,20) THEN GOSUB 1340
1700 NEXT
1710 '\ GOSUB 2470\GOTO 120
1720 REM * ALPHABETIZING MODULE *
1730 A=I\B=20\GOTO 1750
1740 A=21\B=40
1750 REt1 INITIALIZE BEGIN AND END POINTS TO ENTIRE FILE
1760 p=o
1770 L=I
1780 B(L)=N
1790 McO
1800 REM SET END OF FILE SEGMENT
1810 .J=BIL)
1820 REM SET START OF ARRAY SEGMENT
18:30 I=M-l
1840 REM IF ONLY I OR 2 ELEMENTS HANDLE SPECIALLY
1850 IF (,J-M)(3 THEN 2160
1860 Ml=INT«I+J)/2)
1870 REM FIND A LARGE ELEMENT AMONG THE SMALL ONES
1880
1890
1900
1910

1=1+1
IF I=.J THEN 2040
READlIO'l.I*SI+5,E$\READlIO%MI*SI+5,EI$
IF E$(A,B)(=EI$(A,B) THEN 1880
REM FIND A SMALL ELEMENT AMONG THE LARGE ONES
.J=J-I
IF I =.J THEN 2040
READlIO'l.,I*SI+5, E$ \READlIO'l.MI*8 1+5, E I$
IF E$(A,B»=EI$(A,B) THEN 1930
REM EXCHANGE OUT OF PLACE ELEMENTS
READ#0'l.I*SI+5,E$\READlIOI.J*SI+5,EI$
W$=E$\E$=El$\EI$=W$
WRITEIIO'l.I*SI+5,E$,NOENDMARK\WRlTElIO'l..J*SI+5,EI$,NOENDMARK
P=P+l\!P,
GOTO 1880
REM FILE NOW DIIIIDED,MOIIE COMPARE ELEMENTS BETWEEN
IF I)=MI THEN 1=1-1
IF J=MI THEN 2110
READlIOY.I*SI+5,E$\READlIO'l.Ml*SI+5,EI$
W$=E$\E$=EI$\El$=W$ ,
WR ITElIO'l.I*SI +5, E$, NOENDfolARK\WRITEIIO'l.t'll*S I+5, E I$,NOENDMARK
P=P+l\!P,
REM SAllE STARTI NG POI NT
L=L+I
B(L)=I
REM REPEAT QUICKSORT OF

FOR fILE SEGMENT OF LARGE ELEMENTS

FILE SEGMENT OF SMALL ELEMENTS
130TO 1810
REM THE FOLLOWING HANDLES THE I AND 2 ELEMENT CASES
IF .J-M(2 THEN 22:30
READlIO'l.M*SI+5,E$\READlIO'l.(11+1)*SI+5, EI$
IF E$IA,B)(EI$(A,B) THEN 2230
W$=E$\E$=EI$\EI$=W$
WRITEtlO'l.M*SI+5, E$, NOENDMARK\WRITElIO'l. (11+1)*51+5, EI s,NOENDMARI(
P=P+1\!P
REM SET BEGIN AND END POINTS FOR FILE SEGMENT OF LARGE ELEMENTS
M=B(U+I
L=L-I
IF DO THEN 1810
REM END OF SORT
GOTO 120
REM * ALPHABET! CAL SEARCH ROUT! NE *
!Z$\!"ALPHABETICAL SEARCH:"\!\!
INPIJT"SEARCH BY (L)ETTER OR <N)AME? ",A$\!

2330

IF A$="N" THEN 2390
INPLIT "LAST NAMES BEGINNING WITH: ",L$\!
FOR .J=O TO N-I \READ 1I0'l..HSI+5, E$
IF E$(21,21)=L$(I,1) THEN GOSUB 1340
NEXT .J

2340
2350
23(:,0 !
2370 GO:3UB 2470
2:380 GO TO 120
2390 REt1 NAME 8EARCH
2400 INF'UT "LAST t,AME SEARCHING FOR: o, W$\'
2410 FOR .J=O TO N'-I\READ 1I0'l.J*SI+5,E$
2420 W$=W$+B$
2430 IF E$ (21,40) =W$ (1,20) THEN GOSUB 1:0:40
2441) NEXT
2450 '\GOSLIB 2470
2460 GOTO 120
2470 INPUT "PRESS RETURN TO CONTINUE",R$\RETURN
2481) WRITE tlO'l.I),N,NOENDMARK\CLOSE 1I0\END
READY



OSI OSI
SOFTWARE

FOR
OHIO SCIENTIFIC

Over 50 programs for C1, C2, C4 & Superboard, on tape and disk. All
come with listings and compete documentation.
GAMES· 4K • Tepe UTILITIES
CHESS FOR OSI - C1P CURSOR CONTROL $9.95
specify system $19.95
STARFIGHTER 5.95
Real time space war.
SEAWOLFE
Floating mines, three
target ships, etc.
LUNAR LANDER
With full graphics
TEN TANK BLITZ
A sophisticated real time
tank game.
8K GAMES
BACKGAMMON
BLACKJACK
Plays all Vegas rules
Add $1.00 each for Color/Sound

5.95

gives real backspace, one key
screen clear, and midline editing
RENUMBERER 5.95

12.95

6.95

Our $1.00 catalog has free game
and utility listings, programming
hints and a lot of PEEKs and
POKEs and other stuff that OSI
forgot to mentlon > and a lot more
programs for sale.

SUPERUTILITY

5.95 Has Renumberer, Variable table
maker and Search
BUSINESS
SMALL BUSINESS ANALYSIS 15.95
Does profit and loss, quick ratlo,
breakeven analYSis and more. 13
pages of documentation.
STOCK PORTFOLIO

9.95

9.95
6.95

Keeps track of your Investments

DISKS 5" COLOR/SOUND $29.95
DISK 1. STARFIGHTER, ROBO·
TANK, SEA WOLFE, BOMBER,
TEN TANK BLITZ
DISK 2 BREAK'THROUGH,LUNAR
LANDER, ALIEN INVADER, KILL-
ERROBOTS, SLASHBALL

AARDVARK
1690 Bolton, Walled Lake, Michigan 48088 - (313) 624-6316

CIRCLE 101 ON READER SERVICE CARD

DISTRIBUTOR
DIRECT
PRICES!
ComputerlllCire OJ/ers:

e Full Factory Warranty
• Immediate Delivery
• Dependability· as a stocking

Centronics distributor for 2 yrs
• The latest models at affordable prices

ComputerwClre 1980 Choices:
List

upper/lower case, 180
cps, 132 char line, 9 x 9
matrix with descenders

*'" '" '" '" '" '" '" '" '" NEW MODEL 737* •Proportional Spacing

*~ • Right Justification

*******"'''''''''''''''''''''''''

"'''''''''''''''''''''''''*
********would you belieue.. *

UNDER $l,OOO? *
CALL FOR DETAILS", '" '" "''''''' '" '" "'*

•Model 730
upper/lower case, 100
cps 80 char line, roll-
single sheet . or tractor
feed, parallel

• Model 704

• High Density Dot Matrix
(Nx9 free flight print
head) (18 possible hori·
zontal dot places)

Computerware
$725$995

$2390 $1875

• Bidirectional Paper
Motion for superscript-
subscript

• Underline & Expanded
Print

----·123
COMPUTERWARE

1512 Encinitas Blvd., Box 668
Encinitas, CA 92024

(714) 436-3512

QTY. NAME PRICE TOTAL
COMPU·READ $24.95
EDU·PAK I 34.95
SPACE II 24.95

Sub Total
Calif. Res. add 6% Sales tax:

Add Shipping & Handling $1.00
Check enclosed for TOT A L

I

Ship to:
Name _

Street _

City _

State Zip _

D Send free catalog to:

EDU·WARE SERVICES,INC,
22035 Burbank Blvd" Suite 223 -Woodland Hills, Ca91367



Another new game from Creative Computing ....

Lost and Forgotten Island is a
survival game involving cooperation
and decisions between different
values. It's played by one, two or three
people.

You're all stranded on a desert
island. On each turn, you can indi-
vidually work on the boat (to escape
from a coming storm) or mine for gold.
Each player also has tools to help
accomplish the different tasks; tools
can betraded with other players.At the
end of the game you are told if you
made it off the island and how much
gold you have. .

This program was passedalong to
us by Ken Modesitt of Texas Instru-
ments and converted to Microsoft
BASIC by Jaffrey Yuan. 0
Bruce Hicks, School of Secondary Education,
University of illinois, Urbana, IL, 61801.

RUN
IIELCOIIE TO THE LOST AND FORGOTTEN ISLAND.
IIOULD YOU LIKE SOliE INSTRUCTIONS? YES
LOST AND fORGOTTEN ISLAND IS A SURVIVAL GAilE BASED ON
COOPERATION. IT CONTAINS A IIIXTURE Of LIfE'S VALUES.
1IA6I"£:

YOU HAVE BEEN SHIPWRECKED ON A REIIOTE ISLAND.
YOU HAVE THE CHOICE Of OI6GING fOR GOLD AND/OR BUILDING
A·SHIP TO SURVIVE THE APPROACHING HURRICANE.
CAN YOU SURVIVE! If SO, UITH HOU MUCH GOLD'r

o 0 0 0 L U C K

HOU IIANY PEOPLE (1,2, OR J) ARE PLA YING? 2

PLAYER UHAT NAIIE ARE YOU USING? EMERSON

PLAYER WNAT NAIIE ARE YOU USING ? HAWTHORNE

THIS IS DAY t

E"ERSON HAS 0 DOLLARS UORTH Of GOLD, A TOOL
PtOfiCIENCY Of 5, 0 UORK POINTS, UHICH
IS 0 PERCENT Of THE TOTAL, AND THE fOLLOlliNG TOOLS:

PICKAXE
AXE
LUUER
PICKAXE

JUST HIT RETURN UHEN YOU ARE READY TO GO ON .'r

HAWTHORNE HAS 0 DOLLARS UORTH OF GOLD, A TOOL
PROFICIENCY Of t t , 0 UORK POINTS, WHICH
IS 0 PERCENT Of THE TOTAL, AND THE fOLLOUIHG TOOLS:

PICKAXE
CHISEL
HAHIIER
CHISEL

•JUST HIT RETURN UHEN YOU ARE READY TO GO ON. 'r

THE SUII Of EVERYONE'S WORK POINTS IS O.

Lost & Forgotten Island
Bruce Hicks

DO ANY Of YOU WISH TO TRADE TOOLS? YES

IlliO (ONE NAME ONLY PLEASE) IIISHES TO TRADE? EIIERSON

IIHO ELSE WISHES TO TRADE? HAil THORNE

EHERSON, ARE YOU 61VIHO ANY GOLD IN THIS TRADn rtO

EIIERSON, ARE YOU 6IVING A(NY) TOOL(S) IN THIS TRADE? YES

EIIERSON, HOU nANY TOOLS ARE YOU GIVING? t

HERSON, WHAT IS THE NAHE Of A TOOL THAT YOU ARE 6~V!NG IN TRADE'! PICKAXE

HAUTHORNE, ARE YOU GIVING ANY GOLD IN THIS TRADE? NO

HAWTHORNE, ARE YOU GIVING A(NY) TOOL(S) IN THIS TRADE? YES

HAUTHORNE, HOU "ANY TOOLS ARE YOU GIVlrtG~ t

HAWTHORNE, WHAT IS THE NAIIE OF A TOOL THAT YOU ARE GIVING IN TRADE? CHISEL

THIS IS YOUR LAST CHANCE TO CALL Off THE TRADE. If YOU
UANT TO CALL IT Off TYPE 'X' OTHERWISE TYPE ANY OTHER LETTER AFTER
THE QUESTION nARK.
'! .J

DO ANY TUO OF YOU UISH TO TRADE NOW~ NO

HERSON, UHAT ARE YOU GOING TO UORt: ON roDAn BOAT

EHERSON HAS EARNED 2 MORE WORK POINTS.

EHERSON HAS BEEN INJURED BY THE PICKAXE. HIS(HER)
TOOL PROfICIENCY WILL NOU BE CUT IN HALf.

HAUTHORNE, WHAT ARE YOU GOING TO ~ORK ON TODAY' BOAT

HAWTHORNE HAS EARNED 3 HORE UORK POINTS.

HAUTHORNE HAS BEEN INJURED BY THE PICKAXE. HIS(HER)
TOOL PROfiCIENCY UILL NOW BE CUT IN HALf.

THIS IS DAY 2

EMERSON HAS 0 DOLLARS UORTH Of GOLD, A TOOL
PROfICIENCY OF J, 2 UORK POINTS, UHlfH
IS 36 PERCENT Of THE TOTAL., AND THE fOLLOWING TOOLS:

CHISEL
AXE
LUIIBER
PICKAXE

.JUST HIT RETURN UHEN rou ARE READY TO GO Ort.?

HAUTHORNE HAS 0 DOLLARS UORTH Of GOLD, A TOOL
PROfICIENCY Of 6, J UORK POINTS, UHICH
IS 64 PERCENT OF THE TOTAL, AND THE FOLLOUING TOOLS:

PICKAXE
HAnnER
CHISEL
PICKAXE

JUST HIT RETURN IIHEN YOU ARE READY TO 60 ON.'

THE sun OF EVERYONE'S IIORK POINTS IS :; •

THE STORn IS ABOUT TO HIT

DO ANY Of YOU WISH TO TRADE TOOt5~ "r.

124 CREATIVE COMPUTING



TRS·80 AFTERTHEREST,TRYTHEBEST

INVADERS rg~N~
\\Alien INVADERS from deep space are now approaching our planet in
great swarms to colonize on Earth, The invaders feel they must destroy all
life forms " ,/I

This MACHINE lANGUAGE Arcade Game will be the best in your library!
~,\0'1 ('I\~e1 ~ :# :# -+

\50 ., S\)
e, \.e~e •.•••\\\~0\010 <X> <X> <X> <X> <X> <X> <X> <X>
~ ~ <X> <X> <X> <X> <X> <X> <X> <X>
ONLY $14.95 Cassette'

from
LEVELIV PRODUCTS,INC.
Michigan (313) 525-6200
Outside Michigan 1-800-521-3305

32238 Schoolcraft, Suite F4, Room C. Uvonia, M148154
•SEND FOR Tl-lE LATEST FREE CATALOG • OVER 250 DIFFERENT ITEMS IN STOCK FOR Tl-lE TRS-80 *

, CIRCLE 1550N READER SERVICE CARD __ -'

10% DISCOUNT ON FIRST200 ORDERS

INCOME TAX

For The TRS-80*

TAX PROGRAM BOOK'
Many Tax Programs - Helpful
Programming Hints for New-
comers - and How to Handle
Your Own TRS-BO, Taxwise.

The book that lets you program your own Income Taxes. In-
cludes Form 1040A, Form 1040, Schedules A, B, C, D, E, F,G,
Rand SE, Form 2210, Investment Credit, Minimum Tax,
Maximum Tax, Depreciation, 10-Year Averaging and others.

How to take advantage of tax credits and a chapter that will help
all newcomers. Written for easy learning. $1495 PPD,

See Your Dealer, or write to -
Gooth Software
931 S. Bemiston
St. louis, Mo. 63105

DEALER INQUIRIES INVITED

'TRS-80 is
TM. Reg
Tandy Corp ..
FI. Wo<1h. TX 76102

L.-------CIRCLE 150 ON READER SERVICE CARD
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TRS·80

• <X> <X> <X> <X> <X><X>
<X> <X> <X> <X> <X> <X>

c,
e::
o
()

isz
~o
>-o:::Jooe::
0-
<t

<X> <X> <X> <X><X> <X>
<X> <X> <X>

~

••• ~••• ~•••
<X> <X>
~•••

<X> <X>

>O!o<

ladle IIIaeItDULER
COMPUTER SPECIALISTS

A

15% Discount
on

TRS-80Is - I
, AND ACCESSORI ES

POPULAR 16K LEVEL 2 SYSTEM $722.00
FAST 100 cpsCentronics 730 PR INTE R $800.00
HIGHLY RELIABLE LOBO DR IVES $375.00

r:W3f10 f:1fl[;lfllJtf:1t[;lT SYBTtf:1B
DOWNTOWN PLAZA SHOPPING CENTER

115 C SECONDAVE. S.W.
CAIRO, GEORGIA31728

912-377-7120
"TRS-80 is a Registered Trademark of Tandy Corp."

CIRCLE 165 ON READER SERVICE CARD
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EMERSON, WHAT AF:E YOU GUHW 10 lJlJRt{ ON lfJnAY'~ BOr-H

U\ER51JN HAS I:.AHtiEH MU!~r:: tJURH PUIH I~L

E~ERSUN HAS BEEN HIJUREli BY THEe AXE, H!~i(HE~)
"i'DaL PROFiCIENCY WILL NOW BE CUT IN HALF.

HAWTHORNE, WHAl ARE YOU GOING TU WORt: ON TODfH? nULU

EMERSON HAS JUSt M(IJJE :!47? DOLLARS MOm" GOU).
HAWTHORNE HAS JUSI MAUf 495~ DOLLARS M(JRE GI11.D.
THLS IS DAY

EME:l~jON Hr,:, 24// DOl.LARS WORTH Of GOLD, A TUUL
PROFICIENCY OF , WORK f'OHm" UHICH
IS 48 PERCEll] Of THE TOTAL, ANfJ lHe FOLLOUltl!i TOOLS:

CHISEL
AXE
LlJM~ER
nCt:AXE

.iusr HIT RtiJJRN WHcN YUU ,iRE Rr,A}jj TO IiO ON,"

HAUIHORNE HAS 4955 DOLLAR!, WOfllH OF nULU, A TOOL
PROfIClENCY OF 6, 3 !,jilRI: POINTS, WHICH
.£S 52 PERCHn Of THE fOTAl, MW THE FOLUJ41NG fUULS:

PICKAXE
HAMMER
CH [SEL
f'ICKIiXE

,JUSl HI"! ~:lTUt-w WHEN YUU liRE READY TO GO OM~?

THE SUM Of EV£RH~HE?S WORK PUHn~~ IS

THE STORM IS ABOUT TO HlT

UO ANY OF YOU WISH TO TPAn[ TOOl.S" HO

EMERSON, WHAl ARE YOU GOING 10 WORt: OM fIlIIAY" ~!JAT

EMERSUN HAS EAfWEIl 0 MORr, WlIRH PUIN rs.

HAtJfHURNE, UHr11 ARt. YOU GUINU ru UOr:l-: UN IlHJHP BOtH

HAW :'HO~NE HAS [ARNEll :! MORE WORK POINT'i,

THIS IS DAY 4

EMEHSON HAS 24/7 HOLLARS lJORTH OF GOl.D, A '~Qf)L
PROFICIENCY OF 2, 4 WORt: POINT'3, WHICH
IS QZ PERCENT OF THE TOIAL, AND THE FOl.LOWltlli TOI1LS:

CHISEL
AXE
LUMBER
f'lCKAXE

JUST HI1 RElURN WHEN YOU AR!: READY TO WJ ON.'~

HAWI HORtiE HAS 4955 DOLLARS UOR-TH OF GOLD, A TOOL
PROFICIEtICY OF 6, 5 WORt: POIIITS, WHICH
IS 58 PERCENT'OF THE TOTAl., AHIJ THE FOLLOWING TOOLS:

PICKAXE
HAMMER
CHiSEL
PICKAn

JUSt HIl RETURN WHEN YOU AHt READY '[0 130 OIl,?

THE SUM OF EVEf:YONE'S WORt: POHtTS IS 'I

THE RESULT!, fUR EMEKSml:

EMERSON, YIlU ~f\nE IT B!\CK Bur 'THE BOA[ NEARLY SWAMf'EU.
SO, HALf Of YOUR GOLD ~AS THROWN OVERBOAfW.
THIS MEANS YOU HAVE 1238 UOLLAHS UOIHH Of' GULD LEFT.

THE RESUL rs fOf~ HA!JTHORNE:

HA~,(~HUiitlr. "f~1! Mr::.=t : : 1.1."\,",- t :~~!:-' t·:~!it "
~'I I : f"',

: ARGt UA".Jt: ~!AS ., U YOUF: (;,)1 B pf;'f ~,'fnf.l~-~lJ.S~mf~'f•

"! Q DI I': 11-('i'} 1 l:~c.~,'n r L~L~r ~'; •~11{3~9) '"V:! J, II) , H!f. Ll) .ci (J)

~~O HIM V~{3,9),')4(J,~)!!~:~(3),H(:.I),-JnY:rL!C~),Gl(.3),G2(3)
30 [11M N3(2):~!(;n

~)"o REM {jfIAP1FIJ ~t-.'fJf': "COMt't!lU:~;· M!tl ~~OI:H t"i" 'JOt.. ?"-NO.3, fAlL,19l6
60 REM
;'0 PRHn"WEl~OM!:. 10 THE lOSl MW FO~~GOllEN lSlAND."
BO f'RINT"1JOU~"U YUU LIKf SUf':E lNSlkUl:f.tOW:iu;
90 INPUr H
"100 if Z$:-uYE~" THE.N 140
110 IF H'''NC'' tHEN ~~t!
120 Pf(INf "IN~ALllj AHSVt:P, PU:ASl RffH'!:~ YES OR NO"
130 GO 1U90
140 PRItH"LOSl ANI> fORGO[TUI ISlANU IS A ,UR'JI'JAL !lAME BASED ON"
"ISO PRH1]"CflI)Pf"FU';llON. n (;IJN1(;}I'J~: (\ MIXTUF~E OF LIFE'-"S VAl.UES."
"'60 PRINTuIMAGINE:"
170 p~rt![" YO
180 n~lNT"YOU H(.\',JE lH

E BUt! SHIPW>.:t.cl:E[l [HI n REMOTE UlLAND."
!n UF tqG~inU:; FO~~ GOLD ANn/OR BUILDING"

"190 PRrNT"A SHIP lD s TH( p.rn~OACHIH.G HURRICANE. II

200 f'RHU "CAN YOU SUR IF so, UlTH HU~ MUCH GOLD?"
210 P~:INI
220PRINltl IjU{J LUCg
::030 PRIll]
2~0 18',:I![I f 1 )
:!SO FUF~ 1=1"!U
:"~60 fOf-i J=1!!J
270 12(1,Jl=O
no 13<I,J)=O
290 'Jl(I,J)"O
300 V~ t 1, ,j,I =0
:l10 NOl •.1
320 NEX r I

FOft 1"1 ru
~3 (1):0

NEXT 1
Fon ["1 10
tH 1) ~o
61 (.!: )--:0
62( 1 ):::0
C3(1)=O
C1(U"(!

330
J4C
:150
360

.3BO
390
400
410
420 NEXf 1
430 N$(3~~.!"S"lt1HrU;f "
440 fOR f=l In
450 REAr! H" (I)

460 NEXI J
470 PRINT
480 REi1 t:l:;t:H NUMf:1.F' m ~"'~(:)ff:!~""~""1'~

490 REM
500 p~rNll!tW~' MA.NY f'U!t'U I.~,~', tW j! nEt"" ,",unItla";
:,10 fOR Ul'l HI3
520 fOR U:'=l TO
530 T2<U1,U2)=O
5~0 NEXT uz
550 NEXT U1
560 INPUT N1



WHO ME?!
Our surveys indicate that for every subscriber to

Cre~tive Computing, there are two pass~al(mg
readers who have to wait until Reader 1·is finished.
Now we're all for sharing, but isn't it about time you
pass-along people started a subscription of your
own7

Doesn't it bother you to
watch your frIends and co-
workers wrinkling our beauti-
ful full color covers7

Don't you feel guilty about
tearing out someone elsefs
reader service card when yoU
want to get more information
on an ad quickly and easily7

Aren't you worried every
month that you'll find regular
features like TRS-80 Strings,
Apple Cart or PET transac-
tions torn or pilfered? Or the
Trivia Contest coupon clipped
out?

Ever wake up in the middle of
the night longing to re-read
that terrific article on Artifi-
cial Intelligence or Computer
Carpooling or Kids and Com-
puters?

Haven't you been frustrated
because you wanted to play
Adventure. with your compu-
ter but forgot that you didn't
own the November issue with
instructions and a complete
listing? .Or Eliza or Oregon
Trail or Gold Mine or any of 89
other games7

Well if you want to take your computer to lunch,
to bed, or to the train station, why not invest in your
own subscription to Creative Computing7 12 issues,
$15,36issues, $40.Foreign surface, add $9/year.

I

Use the handy order form in the back of this issue. If
someene's beat y~u to it, call in your Visa,
Ma$terCharge or American Express number to
800-631-8712 (in N.J; 201/540-0445).

Now your only problem will be keeping your
Creative Computing to yourselfl

cP6ativ6 compatiRQ
P.O. Box 789-M Morristown, NJ 07960
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Apple-Doc
By Roger Wagner

An Aid to the Development
and Documentation of Applesoft Programs

This 3 program set is a must to anyone writing or using programs
in Applesoft! It not only provides valuable info . on each of your
programs, but allows you to change any element throughout the
listing almost as easily as you would change a single line!!

With Apple-Doc you can produce a list of every variable in your
program and the lines each is used on, each line called by a GOTO,
GOSUB, etc., in fact, every occurance of aimost anything!

You can rename variables, change constants and referenced line
#'s, or do local or global replacement editing on your listing.

In fact, we guarantee that after purchase, if you don't feel
APPLE· DOC is one of the most valuable programs in your library
we will even refund your money! (Upon return of product.)

Unheard of? Yes! But that's how good APPLE·DOC really is!

That's not all!! Send for free info. or visit your nearest Apple
dealer.

Only $24.95 Please specify diskette or tape.
(Calif. residents add 6%Sales Tax)

See us at the West Coast Computer Falre, Booth 1116

Available from your local computer store or:
Southwestern Data Systems

P.O. Box 582·C2
Santee, CA 92071
(714) 562·3670

. (Dealer inquiries invited)
CI,RCLE 202 ON READER SERVJCE CARD

SORCERER* SOFTWARE!
All programs on cassette. Only 8k of memory required.

new' TANK TRAP by Don Ursem. A rampaging tank tries to run you down. You try totrap
it by building concrete walls around it. Four levels of play. Sl1.95
new! Inquire about our SMART TERMINAL program.
PLOT by Vic Iolornei. Now Apple owners will be envious of how easy you can get good
graphics on your SORCERER.PLOT includes both a super high resolution mode and a
quick low resolution mode. Both are accessible from your BASICprograms using.simple
commands. Hi-res & to-res examples included on tape. S14.95
SHAPE MAKER'· by Don Ursem. Construct special characters and fancy shapes with
ease using this on-screen character editor. Detailed 12·page instruction boo~let
includes example applications. $14.95
DEBUG by Bob Pierce. Debug machine language programs by stepping through one
instruction at a time. Relocatable. Several display options. Multiple break points.
Modify memory and registers. S14.95
Z-8,ODISASSEMBLER by Vie Tolomei. Decode machine language programs, including
SORCERtR's monitor and ROM·PAC's, with this Z·80.Disassembler written in BASIC:
Prints out machine code, Zilog mnemonics, and ASCII. $14.95
FASTGAMMON'· by Bob Christiansen A fast backgammon opponent. S19.95
MAGIC MAZE'· by Vic Tolomei. A challenging maze game. SI1.95

SOFTWAREINTERNALS MANUAL FORTHE SORCERERby Vic Tolomei. A must
for anyone writing software for the SORCERER.Seven chapters. Indexed.
Includes diagrams and software routines. 64 pages. S14.95

aUJlLrTY SOFTWJlR.E
6660 Reseda Blvd .. Suite 103. Reseda, CA. 91335

Telephone 24 hours. seven days a week: (213) 344-6599
WHERETOGET IT: Ask your nearest Sorcerer dealer to seeQuality Software's Sorcerer
programs. Or, if you prefer. you may order directly from us. MasterCharge anc Visa
cardholders may telephone their orders and we will deduct $1 from orders over $19 to
compensate for phone charges. Or mail your order to the address above. California
residents add 6,,\,sales tax. Orders outside North America add $5 for registered airmail,
pay in U.S. currency. .
"The name "SORCERER" has been trademarked by Exidy. Inc.

CIRCLE 186 ON READER SERVICE CARD
See us at the West Coast Computer Falre, Booth IISOSC



570 PRINT
580 If N1<1 THEN MO
~i90 IF NI {=3 THEN 110
600 PRINT"YOU MUST PLAY WITH 1,2, OR 3 PLAYERS."
610 PRINT
620 GOTO 500
630 E=O
,~40 FOR H=I TO NI
650 G1<H)=O
660 C3(H)=0
670 CI (H)=O
680 UIH)"O
690 HEX! H
/00 C2=0
llO FOR 1=1 m NI
/20 PRINT"PLAYER ";1;" WHAT NA"E ARE YOU USING ,
no INPUTNS 1I)
.'40 PRINT
/50 FOR J=I TO
/60 IF J=I THEN 820
/70 IF N$I[)ON$(J) THEN 820
/80 PRINT"SOMEONE WlE ALREADY HAS THIS NAME SO PLEASE CHOOSE";
790 PRINT" ANOTHER."
!l00 PRHIT
810 GOTO 730
!l20 NEXT J
830 NEXT I
840 FOR U3=1 TO
850 FOR U4=1 fO
!l60 T2IU3,U4)=1
870 T2!U3,(J4)=TZ(lJ3,U4>'>!-10)
!l80 NEXT U4
890 NEXT \13
900 REM
'110 FOR 1=1 TO 5
no n(I,I)=1
930 NEXT I
'140 T3(1,6)=2
'150 [3(2,7>=1
'160 [3(2,8)=1
970 [3(2,9)=2_
980 E=6-Nl
'190 FOR 1=1 TO NI
-1000 FOR J=1 TO E
-1010 Rl=INT(RNDll )*9+1)
1020 T2(I,J)=Rl
-!030 V1<I,J)=T:l(1 ,HI)
"1040 'J2([,J)=T:H2,Rl)
-1050 tlEXT J
-1060 Cl([)=INT(RNDI-I)*"I1+2)
"1070 NEXT I
-IOSO GOSUB 1130
"1090 OATA"AXE","CHISEL","HANMEH","NAILS AND SCHEUS","SAU"
-1100 -DATA"LUMBER", "SHOVEL", "PICKAXE", "EXPLOSIVES"
-1110 STOP
1120 REM
-1130 REM -t •••• SUBROUTINE LAFI521 *** ••
-1140 REM
1150 REM THIS IS LAfIS 21
-1160 REM u." TRADING TOOLS "'.u
-1170 IF ill =1 THEN 1270
-1180 IF Nl=3 THEN 1200
-1190 H$(3)="STORAliE"
-1200 JS(I)="A"
1210 Jt(2)="AHOTHER"
-1220 FOR 1=3 TO 9
-1230 JSIJ)=J'(.l-\)
-1240 NEXT I
-1250 1$ ( 1) ="WHO ((]NE NAME IlNL Y PLEf15U U [SHES TO THADE"
1260 U(2)="UHO ELSE UISHE5 TO fRADE"
-1270 5=4
1280 fOR 11=1 TO
"1290 REM "' ••• WHICH DAn O**H
"1300 PRINT"THIS IS DAY";M
"131I) PRINT
-1320 G!JSUB 40.,0
1330 PRINT
"1340 PRINT
-(35<) IF 5=1 THEN 4040
'1360 IF S>3 THEN 1420
'1310 S=5-1
-1380 PRINT"THE STORM IS ABOUT TO HIT"
1390 PRINT
1400 IF Nl =1 THEN 2970-
"1410 GOTO 1460 -
-1420 [f M=3 THEN 1450
'1430 X=INT(RND(1 )H-t"l)
"1440 IF X04 THEN H60
'1450 S=J
14.>0 IF Nl=1 [HEN 2910
HI') PRINT"DO ANY Of YOU WISH IO TRADE rOOlS";
1480 INPUT A$
"1490 PRItl T

1500 IF AS="YES" THEN 1550
-1510 IF A$="NO"fHEN 2970
-1520 PRINT"PlEASE fRY AGAIN. YOU MUSI ANSWER'YES-- UR 'NIl-- "
-1530 PRINT
-1540 GOTO 1460
1550 FOR 1=1 TO 3
1560 fOR J=1 10 9
-1570 1311,J):T211,J)
1580 V3(I,J)=',l1(I,J)
-1590 V4([,J)=V2(I,.J)
HOO NEXT J
1610 G2(1)=G1U)
1620 NEXT I
1630 FORJ=1 TO
"1640 N3(J)=1
"1650 IIEXT J
1660 FOR 1=1 TO 2
H70 PRINTI$([);
1680 INPUTBt(])
1690 PRINT
"1100 IF B!I(U=H$(I) fHEN Il?()
-1110 IF Bf([)=NS(2)THEH Il80
1720 IF Bt([)=tI$13) THEN 17/0
"1730 PRINT"YOU MUST AN!lWER W.IfH "';N$I\);"-', ''';N$(2);''', OR ''';Nt(3)
1740 PRINT"--------PLEASE TRY AGAiN."
"1750 PRINT
-1760 GOTO 1670
-1770 N3(!l=N3II)+1
1780 N3([)=N31[)+1
1790 NEXT [
1800 FOR 1=1 TO 2
"1810 N4= 1
1820 PRINTB$II);", ARE YOU BIVINO ANY GOLD IN THIS TRADE";
-1830 INPU TC$
-1840 PRINT
-1850 IF Cf=" X" THEN 2890
1860 IFC$="NO" THEN 2110
1870 IF Cf="YES" THEN 1980
"1880 IF C$="T" THEN 1940
1890 PRIM T"PLEASE TRY AGAIN. YOU MUST ANSWER -'YES-', 'NO--,"
"1900 PRINI"'X'- (TO CALL OFF THE TRADEl, OR '-T-' (TO SEE THE i rsr Of "
'1910 PRltH"TOOLS WHICH EVERYONE HAD BEFORE THE START OF THIS TRADEl."
1920 PRINT
1930 GOTO 1820
"1940 PRINT"YOUR SITUATION ~T THIS TIME"
"1950 PRINT
-1960 60SUB4110
1970 GOTO 1820
"1980 PRINTe$(l);", HOW MIJCH GOl.D (IN DOLLARS) ARE YOU GIlING Til GIVE";
-1990 INPUT A7
2000 PRINT
2010 IF GI!N3(lil>=A7 THEN 1050
:!020 PRINT"YOU MAY NOT GIVE MORE THAN YOU HAVE (";Gl (1130) )j" DOLLARS"
:1030 PRINT
;!040 sore 1980
:~050 IF Al>=O THEN 2090
:1060 PRINT"YOU MAY NOT INPUT A NEGATIVE NUMBER. TRY AGAHI."
2070 f·.RltlT
~!080 GO TO 1980
2090 G21N3( I) )=Gl (N3( I) )-A7
:!IOO G2(N313-I»=Gl 11I3(3-j»+A7
:!IIO PRINTB$([);", ARE YOU GI'JIIIG AINYl TOOL(S) IN -THIS TRAOE";
2120 INPUT Of
2130 PRINT
2140 t c O$="X" THEN 2890
2150 IF D$="HO"THEN 2730
:1160 If U$="YE5" THEN 2270
:!I/O IF D$="T" IHEN :U30
2180 PRINT"TRY AGAIN. YOU MIJST ANSWER 'YES--,'NO-' ,--T"- (fO"
2190 PRINT"SEE THE TOOLS EVER-rOtl£ HAD BEFORt: THIS TRADE"
2200 PRINT"STARTED), OR 'X' ue CALL OFf THE TRADE)."
:1210 PRINT
2220 GOTO 2110
2230 PRIHT"YOUR SITUATION AT THIS TIME"
2240 PRUIT
:n50 GOSUB 4110
:1260 sorn 2110
2210 PRINTB$([);", HOW MANY TOOLS ARE YOU GIVING";
:-!280 INPUT H5
"290 PRINT
zsoc FOR J=I TO N5
:mo PRINTB$(O;", UHAT IS THE NAME OF ";Jf(.J);" TOlll THAT ";
2320 fR!~nllyOU ARE GiVING IN TRAlJE";
~·~330INPUf E'
2340 PRIll T
-D50 IF ES="X"THEN 2890
2360 If Ef="6"THEN 2/JO
:!J70 If E$="T" THEN 2:580
23S0 FOR R=1 TO '!
:!J90 [f H(R)"EHHEN 2480
:-!400 NEXT R
:!410 PRINT"PLEASE USE THE NAME OF A TOOL, USE -'B' IF YOU WANT TO"
:!420 PRIHT"GO AHEAO WITH IHE fRADE WITHOUT GIVINIl MORE TOOLS,"



PARLEZ-VOUS-ESPANOL, NEIN?

LAIGUAGETEACHER
by Cindy and Andrew Bartorillo

Learn the basics of a foreign language with the
Language Teacher.
Using your TRS-.eO* with a single disk drive,

you do the essential vocabulary study in a manner
more satisfying and interesting than the traditional
manner. You can currently choose among French,
Italian, German or Spanish.

Each Language Teacher offers hundreds of
word combinations, verb conjugations and
phrases. You choose the topic of the drill and
whether it is foreign language to English or vice
versa (e.g., phrases, Spanish-to-English). There is
an option of having multiple choice answers as
well as being retested on missed items. The pro-
gram gives a running percentage of correct
answers.
Full printer capability and maximum use of

INKEY$ further enhance the program. Teachers
will appreciate being able to print a quiz and the
ample documentation.
Acorn produces several foreign languages in

the Language Teacher series. These include
French, Italian, German and Spanish. Each is avail-
able at only $19.95 for a TRS-80 with one disk
drive and 32k of memory. Ask for these and other
quality Acorn programs at your local computer
store.
-TRS·80 is a trademark of Tandy Corp.

IDEALER INQUIRIES INVITED I

Acorn
Software Products, Inc.

634 North Carolina Avenue, S.E., Washington, D.C. 20003

CIRCLE 103 ON READER SERVICE CARD

DYNACOMP
Quality software for: Apple II Plus

TRS-80(Level II)
North Star

All software is supplied with complete documentation which includes clear ex-
planations and examples. Each program will run with standard terminals (32
characters or wider) and within 16K program memory space. Except where
noted, all software is available on North Star diskette (North Star BASIC or
Microsoft BASIC for those North Star systems running under CP1M), TRS-80
, cassette (Level II) and Apple cassette (Applesoft BASIC). These programs are
also available on PAPER TAPE (Microsoft BASIC).

FLIGHT SIMULATOR
(as described in SIMULATION, Volume 11)

A realistic and extensive three-dimensional simulation of take-off, flight and landing.
The program utilizes aerodynamic equations and the characteristics of a real airfoil.
You can practice instrument approaches and navigation using radials and compass
headings. The more advanced flyer can also perform loops, half-roUs and similar
aerobatic maneuvers.

Price: $17.95 postpaid
SIMULATION. Volume II (BYTE Publications): $6.00

VALDEZ
A simulation of supertanker navigation in the Prince William Sound and Valdez
Narrows. The program uses an extensive 2S6X2S6 element radar map and employs
physical models of ship response and tidal patterns. Chart your own course through
ship and iceberg traffic. Any standard terminal may be used for display.

Price $14.95 postpaid

BRIDGE 2.0
An all-inclusive version of this most popular of card games. This program both BIDS
and PLAYS either contract or duplicate bridge. Depending on the contract. your com-
puter opponents will either play the offense OR defense. U you bid too high the com-
puter will double your contract! BRIDGE 2.0 provides challenging entertainment for
advanced players and is an excellent learning tool for the bridge novice.

Price: $17.95 postpaid

HEARTS 1.5
An exciting and entertaining computer version of this popular card game. Hearts is a
trick-oriented game in which the purpose is not to take any hearts or the queen of
spades. Play against two computer opponents who are armed with hard-to-beat play-
ing strategies.

Price: $14.95 postpaid

MAIL LIST I
A many..featured mailing list program which sorts through your customer list by user-
defined product code, customer name or Zip Code. Entries to the list can be con-
veniently added or deleted and the printout format allows the use of standard size
address labels. Each diskette can hold approximately 900 entries.

Price: $18.95 postpaid (available for North Star only)

TEXT EDITOR I (Letter Writer)
An easy to use, line-oriented text editor which provides variable line widths and simple
paragraph indexing. This text editor is ideally suited for composing lette rs and is quite
capable of handling much larger jobs.

Price: $14.95 postpaid

COMPRESS
Make your BASIC programs run faster and use less memory I In many cases you can
reduce the size of your programs by 30% or more, while improving execution speed by
a comparable amount. Save money by storing more programs on each diskette or
cassette.

Price: $9.95 postpaid

GAMES PACK I
Seven entertaining games for less than a dollar a kilobyte I Play CATAPULT, CRAPS.
SWITCH, HORSERACE, SLOT MACHINE, BLACKJACK and LUNAR LANDER.
This is an excellent way to introduce your children to computers.

Price: $10.95 postpaid

All orders are processed within 48' hours. Please enclose payment with order. U paying by
MASTER CHARGE or VISA. include all numbe rs on card. Foreign orde rs add 10% for
shipping and handling.

Write for detailed descriptions of these and other programs available from DYNACOMP.

DYNACOMP
P.O. Box 162 Dept C

Webster, New York, 14580
New York State residents please add 7% NYS sales tax.
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243l\ PRIN1"USE -, I IF YOU WANT 10 SeE THE LI~n D~ tuni.s EjJERYDN["
2440 PRINT"HAD B fORE lHI~ TRAUt SIARlEt',"
~!4~O P~INT"UR US "X" H YOU WANT ru CALL OFF "THE TR(.\llE.1i
2460 PRINT
2470 GOTO 2310
;~480 FOR K= 1 TO
:,~490 If 120L3( lJ ,!~~=F:THEN 2620
2500 NEXT ~~
:~510 PF~It'-'lBnl);", YOU no NU! HAt}t: TH1S rum.. ~'LEAS!:': nn AIJAIN.lt

2SiO f'RINl"YOU MUSl USE THE NAME Of A 100L YflU HAVE, U~j~ ,.~., TV" OWl
2530 PRIN1"nHtAu t.:lIH "fHE lf~A[lt ~lnH!JUT G.IVING MOf~t TOUU), ust ·,x""
:!J40 PRINT"CAll Off IHt IRAUl, OR usr "T' TV SEt IHI: US! Of TOIlIS WHICH
EVERYONE"

2550 PRIN1"HAU Sf-fORE THE SlART OF THIS IRAVE."
::~560 f'RINl
:~570· GUlO 2310
:.~580 PR1NPYtJUR !;;l"!UAllON Al HUS 11r:[:"
2590 PRl'tii
:~600 GOStiB 4110
2610 GOTO 2310
2620 T3(NJ(!},fO=-·1O
2630 V3(N3( U ,f:)'"O
:!640 V4(N3(J),K)"0
2650 FOR L"t:1 TO 9
2660 IF T3UUU·-I, ,L )~:-·!O lHEN 2680
2670 NEXT L
2680 13 (N3 (3-1), II =R
:~690 V3(N3(3-I},L}=V·l{N3(I),~~)
27QO V4(N3l3-I',U=V2ULHl),K)
:010 N4=Lt1
:'720 NUT J
::no NEXT 1
2740 f'kINT"THI5 IS YDUR 1,15 f CIWICE 11) CALL OFF fHr. TRADE. IF YOU"
2750 PRIN1 "WANT TO CALL IT Off TYf'E 'X' UTHlR~18E TYPE ANY OTHER LETIER
AFTER"
2760 PRItU"lHE OUESTlON MAR~."
2770 INPUT G'
2780 PRINT
2790 IF G$="X"THEH 2890
2800 fUR 1=1 T03
2810 FUR J=1 TO 9
:?820 12{l,.J)=T30,,)
2830 VI (l,J)=V]U,Ji
2840 V2(!,J)=V4<I,Ji
:1850 NEXT J
2860 61 (! )"<32(U
2870 NEn I
2880 RC M

2S90 PRINT"DlJ ANY TWO ,Of YOU WISHlO TRAliE NOI)";
noo INPUT H$
2910 PRINT
~920 IF H!="YES"THEN 1550
~?930 IF t'a=IINO"THfM 29?0
:,!~4t' PRltO ttpU:ASE TRY AGA[N. YOU MUST MlS~!f:Y ·''ttS·· (m-'HO". II
2~50 PRINT
2960 Gore 2B9Q
;?970 FOR 1=1 TO Nl
:~980 If C3( 1)=1 THEN 4000
:.1990 Pl=C1(1)
:3000 REM '''H WHAT TYPE Or WORK TOHr,p ,'****
3010 f'RItHNfU);", WHAT ARE YOU IJOIHtilO UORf: ON f!.lUA!";
3020 INF'U r A$
3030 PRINT
3040 ·IF Af="~O(;T" THEN 34JO
.lO~O IF Af·="GOLD" lHEN .l110
:1060 PRINT "PLEASE AN5WEH 'BOAT'· IF YOU UANT TO WORf: ON THE BOAT"
:1070 PRINT"OR '60lD' r c YOU WANT TO MINE GOLD."
]080 PRH!1
~JQ90 GOTO 3010
J100 REM *:t::t::t::f: UOf~KING ON ~){)ME GULD t:j't:t:t:

3110 fOR J::::l 10 9
:S120 If r2U,J~<)1 lH£N 3:.:!HO
3130 PRJNTN!,(!>;", no YOU tJISH 10 USE THE cUE TO r'tHiE GOLD""
,3140 PRINT"REMEMBn: THAI THE AXE DROPS GREATLY IN VALUE"
:1150 PRINT"IF II IS USED 10 MINE GOLD."
]160 INPUT C'
3110 PRINT
z tao IF ct="/W" lHEN 3280
;l190 IF H""YtS"IHLN J;no
:'3200 PfON1"PlEAS£ TR'{ AGAIN ~ YOU MUST USt. ···n.!.}·· OR -sn 1/

:121 0 f'R HIT
G010 3130

3230
3240
:1250
:~260
:l2?O

V20,J)='Jl(I,J)
Pl=Pl+V2(I,J)tCl(I)
V 1u,J) = { I Nl ( (V 1 U, ,.J) 12) * 1(1+.5) ) / 1 0
V2<I,J)=O
suru 3?90
f'l =F" +1,12 (I. J) :tC"t(I)
NEXT J '
Z8=o'ND( 1 )*2+·1

3280
J290
]300
.nre FOR ~~=l TON1
~B20 If C3n~)~:·: THEN ;~100
~B30 C4~O

,~J40 IF t:Ol T!-l~N 3,~,lJO
;B~O C4=--.25

JJ80 PRHn~aO~);" H~S JUSI HADE u;IHHZ9);" HOLLARS MOHE GOLD."
:.n90 61 U:)~G1 (~,)+Z9
3400 NEll f:
;q 1 0 p~:!tf!
,3420 GU 10 3590
:~430 H,~ :t.**:f:~ uuRI~ING ON THE HOrn :t::t.t**

J450 H!f; J=:1 ru 9
j46f) If 12(!~J}<>2 lHEN J~:'!O
],470 FOR t(=.l 10 9
:Ht:O If f2tl,tOC>J ·tHEN 35'10
34"0 f'l=:Pl t2*Vl<I,JH(10)
3500 GOTO 3530
;~Jl0 NEXl .~
JS20 P1=f'1+!Jl U,.!HC·!(l)
:j530 ~IEn J
:·~54e l8=f'U! 2
:.~S50 Pf\ltH~l!t(l:;u HMj EMWUJ u;UHUS>;" MORE !,JUR~: PUIN1S."
3~60 f'RINl
3571) ~'( 1 :=tJ( 1HlY
:~580 C2:--C~tl.B
:1590 Y::::INl (RNIH 1 )t.(7'tCl (I) H·I)
.1600 F Uf.: J= 1 m Y
J610 ,It" 1:!( J tJ)~:'! THEN 3,:S40
:H20 If T2<I,J)=3 THEN 3640
-3630 IF T2(It·j)·08 THt:N .3700
:l640 If YOT2U,J)!HEM .l9'10
:1650 PRINTNI(l);" HAS BEtH INJUREfJ BY THE ";UU2(1,J);". HI5(Ut~)"
-.1660 PRIN1"TOOL f'ROFlCH.NCY WILL NOW BE CUT IN HALF."
36/0 fRltH
J680 t:l(1):.UH«Cl(l)l2:+.5)
]690 J='J
3100 If T2(I,J)09 THEN 3990
:l110 If YOT2(l,JI THEN .l~90
J?20 PRIN!n~(I);" HAS BEEN KILLElJ BY THE. ACCIDENTAL"
J730 f'RHn"llISCHM;GE Of SUME Of lHE EXPLOSIVES. PLtASt::"
3140 PRINT"NOllFl H1S(HfP) FRIlNDS A~W RELATIVES IF YOU MAta: IT BAO:."
3750 PR~NT

J710 If D7=1 l"HEN 3800
3780 N!·(Il="SfiJRAGE"
3790 D7:::1
3800 Gl (11=0
:l810 62(1)=0
:1820 IF 111=1 THEN 4030
:.1830 FOR 1:=1 TU 9
~j840 IF r2(1,~~)::·-10 1HUt 3910
:,HI~O R3=HU (RND(l )*Nlt·l)
j860 If fU=l THEN ]850
38/0 FOR l= 1 TO 9
J880
]890
3900
3910
3~lO
:1930
3940
3950
J960 N.E~,r
:~9/0 NEXT H
J980 J=9
3990 HEX I .J
4QOO NEXT
4010 HExr M
4020 GO!lUH 4()tO ;:>

4030 REM ~"""""""w._"'''~'-.J.''''=='''LI::W;~~I.,;.''''~
4040 GO~;UB 4440
4050 WE.M IUt FUlLOIAHW IS THE SUBROUTINE STAn:
~lfno fOR I:-:i TO 3
4070 FOR J=1 10 9
1080 l,HI,J)=T2(I,J)
':1090 NEXT J
4100 NO.1 I
4110 C4"C2
4120 FOR H'''i TO Nl
4130 PRINI
4140 PRINT
4150 IF Cl(H)=·! THEIl 4340
4160 IF C200 THEH1180
41/0 C2=1
4180 E=IWI( (w(H)/C2)*100+.~i)
4190 f"RltHtU(H';" HAS ";UffOil(H);" ilOU.ARS WOf{IH UF GUll':, A TOOL"
4200 F'RINT"PROFICIUiCY OF ";C)(H);", ";INT<W(H));" YORK P()lNlS, UHICH"
4210 PRINT"IS ";E;" PERCENT nF lHE rOTAl, AND THE FOLLOWING TOOLS,"
4:!20 f'RINl
4230 FOR J2=1 fO Y
4240 I{'.-" II

4250 IF r20t,J2~=-lO THEN 4290
42.60 IF i2(H,J~U=13(H,J2) THEN 4280



4280 PRHH1AB(6);ta;T${l2(H,J2)}
4290 NEXI J2
4300 PRINT
4310 PRINI"JUST Hn RETURN UHHI YOU ARE READY TO GO ON.";
4320 INPUT F$
4330 f'RINT
4340 NEXT H
43~O PRINT
4360 PRIN1"THE SUM OF EVERYONE'S UORt( POINTS IS "iINT«4);"."
4370 PRINT
4380 C2=C4
4390 RE' URN
4400 DAlP."AXE","CHISEL","HAMMER","NAILS AND SCRElJS","SAU"
4410 DATI\"LUHBER", "SHO\!EL", "PICKAXE", "EXPLOSIVES"
4420 RETURN
44.:\0 ~fM

4440 REM ***** SUSROUT INE LAFlS31 **:t.~::t:
4450 REM
4460 DEf FNE{Z7):=2~l1B"'Z7
,1470 DEF FNC(Z81=fNE<Z8)+FNU-Z8)
4480 DFF FNS(Z91=FfIUl9)-FNE(-Z91
4490 C4=C2
4500 IF C2<>O THEN 4520
·1510 C2=1
4520 IF Zl =3 fHEN 4590
4530 C4=0
4540 FOR 1=1 TO Nl
4550 If C3 (II e] THEN 4510
4560 IF U( I )/C2<'25 THf.t1 45HO
4~?O C4=C4tU (I I
4580 NEXT I
4590 FOR 1=1 TO Nl
4600 IF C3(1I=1 THEN:50JO
4610 PRINT
4620 PRINT
4630 REM
4640 REM ***** HiE RESULT, *****
4650 REM
4660 PRINT
4670 PRINT"THE RESULTS FOR "iNHII;":"
4680 PRINT
4690 PRINT
4700 IF U(JI/C2<.25 THEN 4nO
4710 U(U=C4
4720 Zl=INT(60*2.71S·'«-·U(l) )/6»
4730 Z2= INT (50* (1+ ( FNS( (i-U(J») 18.5) )/FNC « l-U (l I 1/8.5») )

4740 Z3=INT<SOt( l+(fNS( (14-U(J) I !51!H!C( (14-U(J I 1/5»)
4750 R5=ltll(RHO(1 )*101)
4760 IF B(I)011HEN 4960
4770 If R5>Z1 THEN 4820
4780 PRINT "PROPER CONDOLENCES WILL BE SENT TO THE fRIENDS"
4790 PRINT"AND RELATIVES OF "iNf(Jli" UHO DROUNED DUfUHG"
4800 PRI Nl" TYPHOON URSULA,"
4810 GOTO 5030
4820 IF R5>Z2 THEN 4860
4830 P~HlTNI(Ui", YUU MADE Il BACt: TU HONOLULU BUT A"
4840 PRINT"LARGE UAVE WASHED YOUR GOLD OVERBOA~:O. SORRY."
4850 6010 5010
4860 If R5>Z3 THEt! 4920
4870 PRINTN$( J) i", YOU MADE IT 8ACK BUT THE BOAT NEM1L Y SUAMPED."
4880 PRINT"SO, HALF OF YOUR GOLD UAS THROUN QVERBUARD."
4890 fRINT"IHIS MEANS YOU HAVE "iltlHGI (1)l2)i
'1900 PRINT" DOLLARS ~ORrH OF GOLD LEFT."
4910 GOTO 5030
4920 PRIHTNH I Ii", CONGRATULAllOtIS--··------------"
4930 PRINT"YOU MADE IT WITH ALL YOUR GOLU,"iINTW1 (II);
494f) PRINT" DOLLARS WORTH."
1950 GOrO 5030
4960 IF R5>=97 THEN 5000
·1970 PRINHII(J)i" DID NOT GEl OFFfHE ISLAND AND WAS"
4980 PRItIT"KILLED BY TYPHOOI! URSULA."
4990 GOTO 50~O
'iOOO PRIIITN$(J);", YOU SURVIVED TYPHOON URSUI..A, BUI LOSI ALL YOUR GOLD"
sere PRIHT"AND HAD BETTER START MAKING SMOKl SIGNI\Lti BECAUSE YOU UERl"
5020 PRINT"LEfT BEHIND."
5030 NEXTI
:.;040 PRINT
5050 PRINT"DO YOU UISH TO f'LAY ANOTHER GAME";
5060 INPUT C$
5070 PHlilt
:5080 PRINT
~i090 PRINT
5100 PRlilt
~ 110 PR INT II **:t:***t*~:****:t:********:t.******t**:t·*:f:**t.*****t.:t:"
~i!20 PRINT
~i13() If C$="NO" THEN 5190
~i140 IF Ct""YES" THEtI 70
5150 PRIN1"YOU MUST ANSUER 'YES' OR 'NO'. PLEASE TRY AGAIN."
~i160 PRINT
5170 60TO 5050
5180 RETURN
5190 END
Ilk

Creative's own out-
rageous Bionic Toad in
dark blue on a light blue
shirt for kids and adults.

Computer Bum - black
design by cartoonist
Monte Wolverton on gray
denim-look skirt with
black neck+a nd and
cuffs.

T-shirts available in adult sizes 5, M, L, XL; and In chil-
dren's sizes (Bionic Toad and Spacewar) S, M, L. When
ordering, specify desiqn and size. Made in USA, $5.00
postpaid in USA; $6.00 postpaid, foreign,

I'd rather be playing
spacewars - black
with white spaceships
and lettering.

Plotter display of Pi to
1362Placesindark brown
on a tan shirt.

Creative Computing -
Albert Einstein in black on
a red denim-look shirt
with red neckband and
cuffs.

In a Hurry?
Call your Visa or Master/Charge order in to:

800-631-8112 (In NJ, call 201-540-0445)

GP6at;fv6 GO--•..•..••.•·~-

CreativeComputing T-Shirts
P.O. Box 789-M

Morristown, NJ07960
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Liven up your game

Is ~peed chess your game? Well,
d(J()'t gC!J our and buy a chess ctoc«
when y.ou can useyour.computer to
time moves. . ' .

Chess is an interesting intellectual
game, but it lacks action. Many people
do not play chess simply because it
takes so long. Well, if you want to put
re~1action into your chess game, then
this program is for you.

A chess clock is basically two stop
watches connected in such a way that
exactly one of the stop watches is
running at any instant. While a player is
deciding on his move, his clock is
running. As soon as he moves his
piece, and is happy with his chosen
move, the player presses a button
which stops his clock and starts his
opponent's clock.

Unlike regular chess, a player may
alter a move which he has made, so
long as he hasn't pressed the button.
The game ends with a checkmate as in
regular chess, or when someone runs
out of time. By alloting a weaker player
more time for his game, a chess clock
can effectively handicap a game.
However, a chess clock is also used in
speed chess. To play speed chess,
allow each player four minutes of
playing time. You will find that this time
limit puts action into a chess game. It
also drives some players mad.

Mechanical chess clocks have
been in existence for many years, but
are expensive enough that I couldn't
justify buying one at my level of play.
Then, late (after the Tonight show) one
Friday evening, the need fora chess
clock again arose as Jeff, Dave and I
simultaneously developed a craving
for a game of speed chess. Fortunately,
one of us (exactly whom is lost in the
mists of time) noticed that in that very
room was a general purpose, stored
program, electronic digital computer.
We greeted the rising sun with a
working chess clock. The version
pr~sented here is almost totally re-
written, but the basic ideas and
algorithms were developed that night
by the three of us.

This program is written using
Apple's Integer Basic, and takes

Christopher Howerton, 13572 92 Ave. Surry BC
CANADA V3V 1H7. " ,

advantage of that language's low-
resolution graphics facilities. Integer
Basic is a simple language, so there

. should be no trouble converting this
program to other Basics, provided
these differences are taken into ac-
count:

1. Variable names in Integer Basic
are allowed to be more than 2 charac-
ters long. You will have to shorten
variables such as PLAYEA.

2. CALL -936 clears the screen
and homes the cursor.

3. Lines 560-570, 1560-1570 and
1470-1480 are equivalent to GET (re-
ceiving input without' hitting the
RETURN key).

4. PEEK(-16336)isusedtomakea
little beep on the Apple's speaker.

5. In low-resolution graphics
mode, the screen is broken into a 40 x
40 grid. The top left-hand corner is
(0,0). The top right-hand corner is
(39,0). The lower right-hand corner is
(39,39). PLOT is used to color in a
single grid square. VUN n,m AT z
draws a vertical line from (z,n) to (z,m) ..
HUN n,m AT z draws a horizontal line
from (n,z) to (m,z).

6. In low-resolution graphics
mode, all the graphing described in (5)
is done in whatever color the variable
COLOR currently represents. It should
be an integer between 0 and 15.

The digits displayed on the clock
are represented using a 7 segment
display. Lines 820-880 "light" the
correct segments for a given digit "N."
Figure 1 shows which segment each of
these lines light.

Chess Clock

IX/y R? FIGURE1
i'--- .> Segmel'lt Program Line Drawn at:
t--2 ~ 1 820
~ I'- 2 830
12~b..:2~ 3 840r-: ,,4 850
5 6 5 860
t:::: t'-- 6 870
t;;/":T/K:: 7 880

I believe that the program is quite
understandable and "trick" free. It is
quite long at first glance, but you will
notice that one half of the program
consists of REM statements to help
you understand it. When you make
your copy, please retain the credits in
lines 390-520.

I hope you enjoy it. 0
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40 F.Pi
50 REpl
61J F.:Ei'1
7f1 k:EI'1
:3~3 k:£l'?
90 k:Er~i

10~:1k:EJl
111J ~:Ei'j
120 F.:Ei'i
13l-3 REN
140 REN
150 REt1
160 RU1
17(1 REPl
18~3 REN
190 f;:Et-1
2~30 F.:EN
216 ~:Er:1
220 REr'1
2:S0 ~:E!'1

JEFF BGNN'r'CRSTLE
1288:1-99 AVE
5URFEV B. C.
\l3T--iEiS

240 F.:[}1
250 ~:Et1
26~3 RErl
270 REJo1
28~3 ~:E;'1
29t1 F::E}1
J~j~1F::EN
3:1~1DI;'1 N~!$(2!3~3)..N1$(2f~0)., L$(2f!~3

)
32f1 [)Ir'1 CGLCU~:(1.) s VPGS(1) ..TINE(

1) ..CLGCf::(9), CLCIQ(4)
3.?'[~~k:Et1

::;:30 CRLL --93:6
390 Pr.;:INT 1/ YE mGHT' .•.•CHESS

CLOCK"
40£1 Pf::INT : p~:r~~T PRINT
410 Pf::INT ';[:>E'lELOPE[:; IN THE [:ffiG! OF

NTCHT.. ~~ITH" .
420 F'k:INT H~~[~:£t~OLVE5Bfi~'ING !~T THE

[)OO~:,I I1N[)!1
43~3P~:INT f;Vf1~:IOU5 OTHER BEASTIE5 11L

REB[i/ INSIDE.. 1;

,44t1 P~:INT "BV: \I

45~~Pf(:INT
460 PRINT: PIWjT "CHRISTOPHER E. HO

1~Ef;:TON"
470 Tr1B 5: PIW~T "I,LLAN O. [;:OOTH"

4})j.3 TRE: 9: Pf<:INT II..JEFFRE;jl.]. E:Or~N'r'Gr1
STLEI!

490 PR~NT
500 P~:INT "I~E AU10ST [JWWT t'11,KE IT.

II

5:10 VTfiB 2e
520 Pfi:INT H HIT RNV KE'T' TO CONTI

NIJE"

CREATIVE COMPUTING



Clock, cont'd
530 k:EN
540 k:E:Jtl
55J~1 ~'r.;'1
56[1 IF PEEK (· ...163;34>(=127 THEN

560
570 POKE --162:68., ~3
580 GOTO 9S0
590 Rt}1
600 REN
610 RE}l
62f1 ~:Ef'1
630 K:EN
640 REPl
65(1 REi1
660 f(:EN
670 F<:EJ1
6Se k:E~'1 Flf\:5T EFi:ri5E A~L ., SEGP1ENTS

THIS SU8PGUTINE PRINTS tlDIGIT "N!l AT POSITION X!Y
USING A ? 5EGNENT DI5P~)~'/

690 f;:Ei1
.7013 COlO~:=2
71~] VLIN V.I l·{.-8 HT x
72(1 VL I N '-ls 1/+8' AT ;:';+4
73f1 HLIN :{. ;:-::+4 AT '/
740 HL I N ::(, (;+4 AT '/+4
756 HL IN :{. >::+4 HT V+g
760 K:Er1
??u F.:EN
78[1 ~:EN
?9f1 ~:E}1

Nj],~prHfT THE [)IGIT I~T THE
COFRcC:T POSITION .. ~'HTH THE
CGG':?ECT COLGU~:.

f:~t}1
COLOR=COL.OUR (PLi1F-/ER,)
IF (N=LJ Of: N=2 OR N=3 O~: N=
5 O~:N)6) THENHLIN ~·~.I ;:'~'r4AT
'T'
IF (N=6 Of:: N=4 OR N=·5 OF::N=
6 OR rD7) TH[J, '\"UN 'r', '/+4 liT
.....

'0

:34~~1IF O~(5 Ok~ N)6) TH[}~VLIN f1i,

'r'+3: HT ;:':;-i-4
850 IF (N)l JiND N#?> THENHLIN

;';+1., :~~+4FiT '{t4
::::Sfi IF (N=e O~: N=2 OF.: N=6 OF.:N=

::!) THEN VLIN '/+4., =/+B AT ;:<
870 IF (N#2) n·';E~-~'",tIN ?+4..'/+;:: }1T

;:<+4
8::)) r F (N=J.j O~: N=2 OF: N=:~ Of{~N=

5 OF.:N=6 Dr:: N::::::) THEn HLP'4
;:(, :~::+4 171T '/+:::

:39f~ F.:ETU?r·:
9tff~F-~Er!
91e ?Er'1
92f) FEJ1 INITI!~LIZ8TIO~·~

ner:::E r'~ICE ELLIE Bf~Cj<GRi}Y·JC).,
rUT IN THE COL.-ONS.' 1=:[-4[:;[)r;::ri:'~
THE L)I\lIDINC LINe.

9ge
100[1

i:·::'_W·.

t'10 "/ES==(l
CO~O~:=2: FO~: 2=ff TO ~.'... \''LIN
0" 2.9 liT Z HE:::TZ
COLOUP(~=;)=l·S: COLOU~: .:1.)=0
'/[-'05(0)=4: VP05(1)=25
GO~O;::=CO~O:JR(fi>
PLOT 7.,7: PLOT 7..:3: PLOT 7..
10: FLGT 7.. :1:1.; PLOT 24 s 7: PLOT
24 .. !:;; PLOT 24,. :1JJ; PLOT 24 s 11

:1.0:1[1
102a
10:;0
104>3

Ift5tt
10£0
1~37(1
108(~

HLIN :1.. 3::;:: AT 19
GGLOR=COLOUF: (:1)
HLIN 1s ~8 fiT 20
F'i..OT r. 2:~:: PLOT 7.,29: PLOT
7J .3:1: PLOT 7.: 12: PLOT 24 s 2:;;
: -""PLOT 24.1 29: PLOT 24.: .J:l: PLOT
24.'3:2

109(; i<:E~1
1100 ~D1

MARCH 1980

1:110 F.:Eil
1:12~3~:Ef·1
1:13£1 RE}1
114}J ~:E}1
1158 ~:E}l

~10~:EINITIrlLI2r~TIDN
GET THE PLfF/E~:5..' n~t~ES At·~~::
THE I ?t: l~:ESF'ECTIV[ GFil'iE TIt'iES

174[;
175f~
1715[1

NE::':! r
$=!~1$

F'~ I~~n~~,~:~:~~~~L~~;;I'~:'lOSES ON
TmE AT ND'/:: 1iU':BE:;;· "; (treVES+
1),/21:16[i'FOP 1=0 TO 9:CLOCK(I)=·"1: NE>;T
F'~::NT : IN;:'U~ H[:{: !r'OU L·Jl~r·~TF;r~C;H
Ek: G;:;i~E?· ;1 .• L$
F'~::;TT ; pF.:In~ : F'~:INT
IF'" L:t(:1. s i) =lHiW THE}~ 90~~1
TE;:~T CfiLL '-93Evr~E: 8: F'~:I tJr HGC(i[>-81·iE.. -.
NO$;" i11{:; "; rll;}:
''1'183 2~~: TA~: :3: F'F::INT "FOF.: NGl,~[1
N'·/~~F;'i'.

l!3}Ci EU:)
184C ~:Er'1
1:35(; ~:E}1
186~~;I't::t.n

17?€!

17::~3
179f
1:3~3C
1:3:1[;

1:370 ~D1
1:;:):; ?E;;

IF ~'Lf::;'/E:~~=tfTHE~·~IN.?UT '1~·~H::i"'5P(
R\.iING ~~t';ITE? II; N0$
IF F'Lr~;·?'E;;:=:1.THE~'~ IN~'UT '!~'~HO"'5 F'L

121;3' ~n;;9~~3~Kt~U!~:;~N~fi'Eeo '·iDU 1~i1;r-

120C

lDJ
124.3
125~J

Ri'lE a HOU?5H

12i50 GOTG 122E'i
127(1
12:3;::

P~:INT
"'''!;-''''"!" ,I~,~T·'T~:':"i,hil!i!rl_lj !I.L,,!,_I.I-_.

IF If>=(1 AN[j i'i(=59

1896
196£;
19:1.0
192('
1920

;-,r-1··of
r:.c"!i

GOSU[ 2[126
G070 156(;
~:EN
~:EJ1
~:EH THIS '5iJE:~:OUTIt·iE DECr.::Er;E;--riS
REi'1 n PLA11;ER·.'S CLOCK B'1' ONE
~:En SECOt·h~',

129[;

nOG t'!': INT "liOU NUST Mi:;VE E:t::T~'EE;~lj r1
NG 59 i'iU'~UTES!!

1310
132€i

G~)TO 1271-3
F'~:INT
INPUT H5EGGNC·S1I s S
IF S}=O fiNe, 5(=59 THEN i:~7t1
FR ~NT "'/OU NUST HAVE E:ET~'~EE:~13 Il
ND 59 5E;=:Gf-~V;;;

194!Z:
1950
196[;
1970 ~:Ei:1
19:313k:E.N
199€! ~:En
2e(ltj ~:Er1

Fr~:ST.. D£TEk::'lINE~'iHF;T EAGH
OF THE PLrl'/['~:" 5 CLOCK ,.c
DIGITS :::HCUL.O BE.

lnl3
12.4>3
1.35£1

12.60
1:~70
1.]:30
12.9(;
HOt;
141(1

142[j
14.30
144[;

147.3
14;::;f"t POt·:~E
149(1 GJTC:
.15~J(~F:E}1
1510 ~:E>1
152£: ;:t:Er~
153e ~:Ei·1
154(; RE:t'1
155f ~~E)!
1566 IF (

·,,16.)::::: .. I)
:16li0

PEEK (·-:16.:::A > (=:1..27) THEt,~

2826
2~33:0
204e

KEN
T!;:T TnE (F'LP~!!'ER)
GLCV2(C>=T/2:6CC
CLC~~:2(1)=(T-CLCK2(0):i<})J2;)/

1570
15;:;0

20eg ~:E.n
20S{i ~Et1
2:1(;(: ~:Ef":i
2:1ilZi REtl

NGL'~FP~D THE '·l GOOFDINliTE
GF THE F'Lf~\'E~:···SCU)]<.
THEr~ ~:ED!~:H~'~HI"·J:if DIGIT

FO~;: I=: TO ::~:II= PEEK
) + PEEI< (-16·52:t~>+ PEEK
;<: Nt::::T

159£i F'Lr"rTiEF::: AGS (FLti\.'E,~:-:1)

16:12
1620

i'10!/E:.S=f'iO;/ES~1
F'F.:INT f'F.:INT
r:'~il'r! f!
! !~.J. ! ! ;

II.; ([t!J}/E5+1) 1/2

IjS4~i REJ1
1:55[; RE}~

lf59fi F.:Ej"l LOST THe: Gi;r-1E.
170£; ~~Et1
171ft TI tilE (F'L.r(/E~:)= i Ir:~E(F'LH~IEE~)·-l
172(1 IF TINE(PLfTr;E::~:'-:<::·-lTHEN 1..9(1C
173(-; FOF: 1=1 TO :3e:;;:;; I I== PEEt~: (-·1,5J:·i6
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219B
IF r~#CLGC/(P·f:U
f59€!
;:<=:1.7: N:::CLG1t:::2(2:;;
IF N#GLCGK(F'+2>
65'0

226G
221fi ;';=26: N=CL.GK2(''3)
2220 IF N#CLOCV(P-;-3> THEN GOSUE;

690
22J~J >:>=3:4:N=C!...CK2 (4::'
224£:" G;JSUE: £9j3
225fi FOP I=~ZiTO 4
2260 CLOCK (F\' I) =GLGK2( I >
2270 NF:·-:;TI

THIS IS THE Tlt1Ii-liJ LOOP
i~HIC1· ;'JE r1UST USE so THi1T
THE CLOC< IS RE:"t,TIVELV

1=:1 TO
22:5(; K~tTUS:\
236[: EN~)
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Sorcerer Software
Graphics Games (CS-5001) Six Exciting
graphics games. Bombard an atom with
protons and neutrons in Nuclear Reaction.
Calculate the trajectory on your Pie Lob in
this comical game: LENt is a real time Smart Alec (CS-S002)Are you a genius?
lunar landing game and Dodgem is a Test your expertise In 7 catagories: Sci-
checker-type strategy game. Bonus: an ence, Geography, History, Computers, T.V.
intriguing graphics demonstrator, Bounce. and Movies, English, and Trivia. Over 200
(8K) $7.95 questions in all. (8K) $7.95

",,,,,Ie s~~ J.me~1 (CS4002)T,ke the f;eld
the GreatAmerican Computer Game: Base-
ball. Also featuring Slalom ski race, Tor-
pedo Alley, and Darts. (16K) $7.95
Strategy Games-1 (CS-4003) Blockade is
the popular arcade game of skill and sus-
pense. Defend your space vessel against
UFO's. Checkers is a beginners game and
Genius is for trivia experts - over 7
categories to choose from. (16K) $7.95
Brain Games-1 (CS-4004) Bombard an
atom with protons and electrons in Nu-
clear Reactor. Parrot and Dueling Digits
challenge your ability to mimic sequences
of letters, tones, ann digits. Two oppontnts
battle it out on a checker board in Dodgem.
Bonus: two graphics demonstrations Mid-
points and Lines. (16K) $7.95
Haunted House (CS-4005) A nightmare
simulation game. Search for the secret
passageway if you dare. Watch out! With
sound effects. (16K) $7.95
CAI Programs (CS-4201) Spelling helps
you progress quickly. U.S. Map covers the
50 states and capitals. Two individualized
math programs, Math Drill and Add With
Carry, work with you on the basics (16K)
$7.95

Five Sorcerer Adventures
Fantasy, mystery and sorcery for your

personal computer. Machine language
cassettes for only $14.95: Adventureland
(CS-5003), Pirate Adventure (CS-5004),
Mission Impossible Adventure (CS-5005),
Voodoo Castie (CS-5006) and The Count
(CS-5007). All will run in 16K. Check our
Adventure listings on Page 49 for details
on Adventure for six popular systems.

Apple " Software
Space Games (CS-4001) Three challeng-
ing galactic games. Get the TIE fighters in
your blaster sights and zap them with
your lasers in Star Wars. In Rocket Pilot
you're in control of launching and landing
your craft; an advanced real-time game.
Repel the Saucer Invasion with your mis-
siles (high resolution graphics) Bonus:
Dynamic Bouncer demonstration. (16K)
$7.95

Know Yourself{CS-4301) Compare your life
style and life expectancy, investigate
your attitudes and your sex role, your
mental health to "the norm" and your
physical response to alcohol. Four an-
alytical programs. (16K) $7.95
Super Invader (CS-4006) Features high re-
solution graphics and antics by the moon
creatures. A field of 55 aliens march
across the screen showering you with
lasers. As you pick them off one-by-one,
your parapits wear away, and they whiz
across the screen coming closer and
closer to your level, with the original moon
creatures and action twice as fast as any
other invader game on the market. (32K)
$19.95 Also runs on Apple II Plus
Space War (CS-4009)The object is the de-
struction of the opponents ship by missile
fire, by collision with the sun, or by ex-
plosion upon re-entry from hyperspace.
Space war offers you 5 different modes of
operation including reverse gravity. Ships
can circle behind the screen and reappear
on the other side 0.1 the galaxy. All the
features of the arcade game on your micro.
(16K) $14.95 .

Apple " Software on Disk
Space Games and Sports Games (CS-
4501) (32K) $14.95
Strategy Games and Brain Games (CS-
4502) (43K) $14.95
CAI Programs and Know Yourself (CS-
4503) (32K) $14.95
Haunted House and Outdoor Games (CS-
4504) (32K) $14.95
Space War and Super Invader (CS-4508)
(48K) $29.95
Apple Gradebook (CS-4506)Apple Grade-
book brings the speed and accuracy of the
computer to the teachers traditional grad-
ing and record keeping procedures.
Gradebook stores and maintains all stu-
dent records, summarizes the state of the
class as a whole, and lets you check on
the progress of any individual. (32K)
$24.95

For a FREE Sensational Software Catalog of over 400 programs for eight popular systems circle reader service #300.

134 CREATIVE
1
COMPUTING



t~~
Pet Software

Graphics Games-1 (CS-1004) Five action
packed graphics contests. Pursue your op-
ponent through "Zap doors" in Chase or
attempt a prison break in Escape. Includes
Sweep, Dart, and Snoopy, (SK) $7.95
Graphics Games-2 (CS-1005) Bombard an
atom with protons and electrons in Nu-
clear. LEM is a real time lunar lander
game. Shoot it out in Artillery. Also f~a-
tures Dodgem and beginner's Checkers
(SK) $7.95
Study Made Easy (CS-1202) These pro-
grams create study drills for any subject
automatically. The package includes three
sample drills and the program needed.t0
create interactive easy-to-use study dnlls .
(SK) $14.95
Action Games (CS-100S) Battle it out with
torpedoes, depth charges, and parachut-
ists in Subs; Tank, and Splat. Breakout is
the popular arcade game of skill and
suspense (SK) $7.95
Sensational Simulations (CS-1201) Rule
ancient Sumeria in Hammurabi or be
a Fur Trader. Make your fortune at the

..-;;;~~~ Stock Market or just have fun with Animal
or Word (SK) $7.95
Conversational Games-2 (CS-1006)Test your
wit in 6 unusual games. Compose poetryr~_~~~~with Haiku. Eliza plays psychoanalyst.
Hexletter and Hurkle are intriguing strategy

.&\ games. Hangman will keep you on your
""~L/.:.4f.."'-""'~C? toes. (SK) $7.95

~ Board Games (CS-1007) The classics:
Yahtzee, Backgammon, and Blackjack.

r---=:...LA¥'''' Trek-3 is a Star Trek spectacular (SK)
$7.95

Creative Computing Software
offers the educator, small business-
man, and home user outstanding
appl ications programs at modest
prices.

We offer a comprehensive selec-
tion of over 400 programs, on 70
tapes and disks for Apple II, TRS-80,
Sorcerer PET, Sol-20, Challenger,
and CP/M Systems.

Now, Creative Computing Soft-
ware brings you Sensational Savings!

CPIM Software
Original Adv.enture (CS-9004) One of the
most innovative and challenging game
simulations available for your CPI M
system. As you search underground
caverns for hidden treasures you'll have
to cope with a giant clam, nasty little
dwarves and other perils. If you wish you
can even speak to the characters in
French! (48K) $24.95 8" disk
Adventureland and Pirate Adventure (CS-
9003) In these suspense filled Adventures
you'll encounter wild animals, magical
beings and the pirate himself. Challenge
your courage and ingenuity ... (48K)
$24.95. 8" disk
Basic Games-1 (CS-9001) 51 action and
strategy games from the first half of the
celebrated Basic Computer Games book.
$24.95 S" disk .
Basic Games-2 (CS-9002) 51 delightful and
diverting games from the second haif of
the book. $24.95 S" disk
Basic Games-3 (CS-9005) 50 programs for
games freaks from the sequel, More Basic
Computer Games book. $24.95 8" disk
Basic Games-4 (CS-9006) Hours of diver-
sion with 3S games from the latter half of
More Basic Computer Games. $24.95
Basic Games 1 and 2 and the Basic Com-
puter Games book (CS-9000) 102 games
complete with the illustrated sourcebook.
$50.00
Basic Games 3 and 4 and the More Basic
Computer Games book (CS-9007) The
latest releases from Creative Computing
Software. $50.00
Basic Games 1 through 4, Basic Computer
Games, and More Basic Computer Games
books. The definitive games library from
Creative Computing Software ...$95.00-Sensational Software should be available at your

local computer store. If your favorite retailer does not
stock the software you need, have him call our retail
marketing department at the number below. Or you can
order directly from Creative Computing. Send your
check for merchandise plus $1.00 shipping and
handling per order to Creative Computing Software,
Oept 301, P.O. Box 789-M, Morristown, NJ 07960. Visa,
MasterCharge, or American Express are also welcome.
For faster service, call in your bank order toll free to
800-631-8112. In NJ call201-S40-044S.

$1 This diScR!~t~wQo~!'!ro£~!!!~~!£1n!~are at any $1
retail store. Not valid for mall order sales. Limit One Coupon Per Package. Void where prohibited by law.
Offer expires July 15, 1980.

SENSATIONAL SOFTWARE SAVINGS
Cuslomer'sName _

Address Clty 5Iale, Zlp _

Packaga Title Package Code Number _

$1 Atlentlon Dealer: Please Include tnis coupon with your next order and credit will be applied to your $1
purchase. If you are not presently carrying Creative Computing Software contact our retail marketing
department at 800/631·8112. In NJ call 201154().0445. Or write Creative Computing at P.O.Box 789-M,
Morristown NJ 07960. Thank time and cooperation.
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Programs
For

SmaU
Children

At what age should one introduce
his child to the wonders of the blink-
ing light machine? The question is
really an academic one, since the at-
traction of tAe flashing screen and all
those bouncy buttons on the keyboard
makes the computer irresistable to
kids from the moment they become
aware of them. Possibly a more prac-
tical article would be one addressed
to fencing methods for keeping kids
out of the computer room. But, alas,
they do toddle in and even become
quite annoyed at your monopolizing
what obviously is a neat toy that
should be theirs.
This article presents three programs

designed fot those rank novices in
life. They were constructed as much
to protect the computer as to en-
lighten the young child, for they de-
liver only specific responses to the
infinite stimuli that a toddler can sub-
ject a machine to. If you somehow
guard your on off SWitch and reset
button, plus the deposit/examine tog-
gles, if you have them, then your ma-
chine should be safe in their sticky
little hands.

The "Baby Sitler"

The first program is llttle more than
a playful machine sentry. It was writ-
ten for a child who has just learned to
crawl or walk over to the terminal and
only knows that when he touches the
keys he deserves a stimulating re-
sponse. This he gets, insight and
sound, but no more (unless he finds
Control-C, to crash into the system).
It's the type of simple minded pro-

Jay P. Lucas, 3409 Saylor Pl., Alexandria,
VA 22304.

Jay P. Lucas

gram I recommend everyone load in
and run just prior to walking away
from the terminal for a moment. The
use of the WAIT statement in line
10 means the child does not have to
remember to push the 'RETURN' but-
ton, even ifhe could find it. This pro-
gram, plus some wet wipes to clean
off the keyboard, is all you need for
a child up to about the age of two.

The second and third programs are
variants of each other, the second be-
ing by far the more versatile. These
were designed for two to four year
year olds, the younger half of the
Sesame Street set. And, like the TV
show, these programs emphasize
teaching the kids the alphabet as
well as having fun.

Character and Shape Recognition

The basic idea behind both pro-
grams is to display an alphabetic
character on the screen, and then
wait until the child pushes the proper
key with that character on the key-
board. If an adult or older child is
present, he can sound out the letter
while it is being displayed and thus
help the child work on pronunciation.
Program 2 derives its versatility by its
ability to actually draw out the char-
acters in large strokes on the screen.
To perform, though, it requires a ter-
minal with absolute (sometimescalled
direct) cursor positioning, such as the
Sorcc, the lntertube, the new SWTPC,
one of the integrated computer/termi-
nal units, or the like. I discovered my
used Delta Data airline-type terminal
had this feature three years after pur-
chasing it Whilestumbling around the
user'smanual looking for another con-
trol character code. If your device is

5 'THIS IS PROGRAM 111,.for the Youngsters
10 WAIT 16,1 ' WAIT UNTIL ANY INPUT IS SENSED FROM TERMINAL
20 OUT 17,16:N=3~4:0UT 17,18'CLEARS DELTA DATA SCREEN
30 PRINT"HI·ZACK":PRINT:PRINT:PRINT
40 FOR N=l TO 20
50 PRINT"BOO"
60 NEXT
70 GOTO 10
80 'EXIT, OF COURSE, BY A CONTROL-C
OK
LIST
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10 REM THIS IS PROGRAM 113 TO PRINT LETTERS NORMAL SIZE ON THE SCREEN
20 '
30 '40 PRINT CHR$(16)jCHR$(18)' THIS CLEARS MY SCREEN
50 PRINT:PRINT:PRINT:PRINT TAB(20);"HI Z A C K"
55 FOR M=l TO 900:NEXT M
60 '
70 '80 FOR N= 65 TO 90 THE ASCII CODES FOR THE CAPITAL LETTERS
90 PRINT CHR$(J6);CHR$(18)' CLEAR SCREEN
100 PRINT STRING$(10,10);TAB(20);CHR$(N)'10 line feeds, tab, then letter
110 T= INP( 17)
120 T=T AND 127' zeroes the 8th bit
130 IF T<> NAND T<> N+32 THEN 110' small or capital letter
140 PRINT :PRINT:PRINT:PRINT:PRINT "V E R Y GOO D"
145 FOR M= 1 TO 40 :PRINT CHR$(7):NEXT M 'bell
150 NEXT N
OK



Children, cont'd ...
1 REM THIS IS PROGRAM 2, WHICH WRITES LARGE LETTER FORMS ON THE SCREEN
5 PRINT CHR$(16);CHR$(18) , This clears my screen
6 '8 ' SAMPLE DATA LETTER, No. of strokes, Z,X1,Y1,X2,Y2(all for first
stroke), Z,X1,Y1,X2,Y2(for second stroke) etc.
10 DATA A,4,0,3,7,3, 16,0,3, 10,14,10,0,14,7, 14,16,1,3,9,14,9
2P DATA B,6,0,3,7.3,16,0,3,7,8,7,0,3,16,8,16,0,3,10,8,10,1,8,7,8,10,1,9,
10,9,16
30 '
40 '
50 '399 DATA &400 PRINT"SCREEN WRITER OF LETTERS, KNOWN AS 'SCREEN'."
415 PRINT "I WILL NOW PRINT OUT LETTERS. PRESS THE CORRESPONDING LETTER
ON THE KEYBOARD AFTER I FINISH MINE."
418 PRINT CHR$(16);CHR$(18) , THIS CLEARS MY TERMINAL'S SCREEN
419 READ L$
421 IF L$="&" THEN PR INT "B.YE BYE" :END
500 READ ST 'No of strokes
510 FOR A=l TO ST
520 READ Z,X1,Y1,X2,Y2
530 GOSUB 1000
540 NEXT A
550 X=l :Y=25:GOSUB 1500:PRINT " PRESS THE LETTER."
560 F=INP(17):IF F>127 THEN F=F-128
570 F$=CHR$(F):IF F>32 THEN FF$=CHR$(F-32) ELSE FF$=F$
575 IF L$=F$ OR L$=FF$ THEN PRINT "GOOD BOY" : GOTO 418
578 GOTO 560
600 X=30:Y=25:GOSUB 1500:END
998 '
999 '1000 ' THIS IS SCREEN = A SUBROUTINE FOR WRITING FORMS ON THE SCREEN
1002 ' INPUT: X1,Y1 beginning coordinates; X2,Y2 ending coordinates of

the stroke. Z=O means straight stroke,Z=l implies arc up or to
the right, Z= -1 implies arc down or to the Le f' t ,

1010 IF Z<>O THEN 1320
1020 IF Xl <> X2 THEN 1100
1030 X=X 1
1040 FOR N= 1 TO (ABS (Y1-Y2»+1
1050 IF Y1<Y2 THEN Y=Y1 -1 +N ELSE Y=Y1+1-N1060 GOSUB 1500
1070 NEXT N
1080 GOTO 1480
1090 '
1100 IF Yl 0 Y2 THEN 11801110 Y=Y1 '
1120 FOR N=l TO (ABS (X1-X2) )+1
1130 IF X1<X2 THEN X=X1 -l+N ELSE X=X1+1-N
1140 GOSUB 1500
1150 NEXT N
1160 GOTO 1480
1170 '
1180 IF ABS(X1-X2»ABS(Y1-Y2) THEN 1260
1190 FOR N= 1 TO (ABS(Y1-Y2»+1 'for everv Y line
1200 IF Y1<Y2 THEN Y=Y1 -1 +N ELSE Y=Y1+1:N
1210 IF X1<X2 THEN X=X1 + INT«X2-X1)/(Y2-Y1)*(Y-Y1»

ELSE X=X1 - INT«X2-X1)/(Y2-Y1)*(Y1-Y»
1220 GOSUB 1500
1230 NEXT N
1240 GOTO 1480
1250 '
1260 FOR N= 1 TO (ABS(X1-X2» + 1 'for every X row
1270 IF X1<X2 THEN X=X1 -1 +N ELSE X=X1 +1 -N
1280 IF Y1 < Y2 THEN Y= Y1 + INT«X-X1)*(Y2-Y1)/(X2-X1».

ELSE Y= Y1 - INT«X1-X)*(Y2-Y1)/(X2-X1»
1290 GOSUB 1500
1300 NEXT N
1310 GOTO 1480
1315 '1320 IF Xl <> X2 THEN 1400
1330 R=(ABS(Y1-Y2»/2
1340 FOR N=l TO (ABS(Y1-Y2» + 1 'for each Y
1350 IF Y1<Y2 THEN Y=Y1+N-1:DY=ABS(Y1+R-Y) ELSE Y=Y1-N+1:DY=AB~(Y2+R-Y)
1360 DX=INT(SQR«R"2)-(DY"2»)
1370 IF Z>O THEN X=X1+DX ELSE X=X1-DX
1380 GOSUB 1500
1390 NEXT N:GOTO 1480
1400 IF Y1<>Y2 THEN PRINT "ERROR. Points must be horiz or vert for circu
lar joining.":STOP
1410 R=(ABS(X1-X2»/2
1420 FOR N=lTO (ABS(X1-X2»+1 'for each X
1430 IF X1<X2 THEN X=X1+N-1:DX=ABS(X1+R-X) ELSE X=X1-N+1:DX=ABS(X2+R-X)
1440 DY=INT(SQR(R"2 - DX"2»
1450 IF Z>O THEN Y=Y1-DY ELSE Y=Y1 + DY
1460 GOSUB 1500
1470 NEXT N
1480 RETURN
1490 '1500 B=18f10:0UT 17,16:B=7f15:0UT 17,14:B=5f14:0UT 17,X:B=8f10:0UT 17,Y:
B=3t15:0UT 17,42 'This subroutine places a * at position X,Y
1510 FOR J=1 TO 225:NEXT J
1520 RETURN
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so equipped, then Program 2will draw
lines or arcs on the screen between
any two points you specify within a
matrix 40 characters across and 21
lines down from the traditional (upper
left) home position. The letters are
each formed from a number of these
lines put together in a single data
statement. If you do not have absolute
cursor positioning, the same affect
can be accomplished with PRINT
statements and the judicious applica-
tion of the TAB function.

They toddle in and
become quite annoyed
at your monopolizing
what obviously is a
neat toy that should be
theirs.
The potential application of Pro-

gram '2 are actually much broader
than the display of only alphabetic
characters. The subroutine at line
1500 will join any two points in the
screen matrix by a straight (or
straight-as-possible) line, or a circular
arc, if requested. If you indicate the
arc drawing option, the two points
must be either mutually horizontal or
vertical; however, the arc can be spe-
cified to be either concave up or
down, or right or left. Thus, the pro-
gram can be adapted to draw large
circles, squares, airplanes or what-
have-you, and respond to spelled out
descriptions of the figure; Of course,
the INP statement on line 560 would
then have to be replaced with an IN-
PUT statement to accept the whole
word responses, in which case older
children can be taught to end their
answers with 'RETURN' to effect the
word comparisons.

More Character Recognition

Program 3 is a smaller version of the
character seeking Program 2. It was
designed to present the alphabet se-
quentially in regular character size
figures, rewarding the child in sight
and sound when correctly pushing the
key with that character printed atop.
It is a no-nonsense, no-frills program
that is quick and easy to enter and
easy to implement on any system.

The three programs were written in
ALTAIR Disk Basic, 4.0, and run on
an Altair 8800a using a standard CRT
terminal on channels 16 (control) and
17 (data). The system has been child
tested on American models, 1.6 and
2.7 years old, meeting with great suc-
cess. The kids learned the alphabet
and the computer survived. 0



, year subscription to The
Eighty, monthly magazine for

TRS·80· owners, with
any order!

1·800·258·1790
TOLL FREE

'DJeSultware
Exchange

6 Salth5treet, Box 68,Milford, NH 03055
2 DATA BASE
MANAGERS!
Dynamic Data Base by Ken Knecht

Easy to use, flexible data base
system on diskette. 539.95.

CCADataManagement
from Personel Software
More powerful system with 100

page manual and many .optlons,
579.95 (add $3. shipping)

GAMES
TRS·80 Opera Theatre Magnificent sound! by
Richard Taylor. $9.95
Allen Invasion by Roy Niederhoffer. $9.95
X·Wlng II by Chris Freund. Level II, 16K $9.95
Talpan by Art Canfill. Level II, 16K $9.95

•Sargon II by Dan and Kathe Spracklen. Level II,
16K 529.95
Amazln' Maze. by Robert Wallace. Level II, 16K
$7.95
Android Nlm by Leo Christopherson. With
sound. Level II, 16K $14.95
Bee Wary by Leo Christopherson, with sound.
Level II, 16K $14.95
9 Game. for Preschool Children by George
Blank. Level II, 16K $9.95
Space Battles by Level IV, Level II, 16K Tape or
32K Disk, Tape·514.95, Disk·$19.95
Star Trek 111.4 by Lance Micklus Level II, 16K
$14.95
Adventure. on Tape by Scott Adams. Level II,
16K. Choose one: Adventureland, Pirate's Cove,
Mission Impossible, The Count, VooDoo Castle,
Strange Odyssey, Pyramid of Doom, and Fun
House·$14.95 each. Adventure Sampler, 16K
tape, $5.95
Adventure. on Disk by Scott Adams. 1) Mission
Impossible, Pirate's Cove, Adventureland; or, 2)
VooDoo Castle, The Count, Strange Odyssey.
Either set, $39.95.
Pork Barrel by George Blank. Level II, 16K $9.95
Mean Checkers Machine by Lance Mlcklus.
Level II, 16K; tape, $19.95; disk $24.95
Krleg.plel by Ron Potkin. Level II, 16K, 57.95

Galactic Empire and Galectlc Trader (a sequel)
by Doug Carlston. Level II, 16K, 514.95. Both on
disk, 32K, $29.95.

~~w
VTOS 3.1

••ST·80 Smart Terminal
Communications Program

CONTROL key, ESC key, REPEAT
key, a RUN key, and a functioning
BREAK key. List incoming data on
your lineprinter. Level II, 16K

Reprogram RS232·C from
keyboard. on tape 549.95.
•A trademark of Lance Micklus, Inc.

Original Adventure by Microsoft. 32K, 1 disk
$29.95.
Pigskin (Football) by Acorn Software. Level II,
16K $9.95

PERSONAL
Typing Tutor by Roger Robitaille, Sr. Level II,
16K $19.95
Secrets of the Tarot b\' John T. Phillipp. Level II,
16K $9.95
Advanced Personal Finance by Lance Micklus
for 32K disk systems $24.95
I Ching by John T, Phillip. Level II, 16K $7.95

UTILITIES
T·Short by Web Associates. Level-It, 16K $9.95
File Manager 80 by Nepenthe. $49.95 32K
Directory 16K Disk $9.95
Automated Disk Directory $14.95 32K Disk. Re·
quires NewDOS.
Spool Print ASCII files $19.95 (Will not work with
NewDOS.)
STAD Trace and Debug Monitor for tape and
disk systems 16,32, and 48K on one tape. $24.95
NEWDOS by Apparat $49.95
NEWDOS+ by Apparat $99.95
VTOS 3.1 by Randy Cook with 100 pp Manual
$75. Manual alone $30. With BASIC $99.
RSM2 by Small Systems Software. Level II, 16K
$26.95
RSM2D by Small Systems Software. Disk for 16
through 48K (all in one) $29.95
KVP by Lance Micklus. Tape·$29.95; Disk·$34.95

SUPPLIES
Diskettes Dysan, (premium quality) box of 5
·$29.95 plus 51.00 shipping; nationally known
brand, box of 10 . '$39.95 plus $2. Diskette

ST.80D"(Enhanced Disk
Version) adds:
Transmit any type of TRS·80· ASCII
file, including BASIC programs
stored in ASCII frormat, and most
BASIC data files. ST·80 D has been
used on a variety of timesharing
systems. For 32 K disk systems, on
disk,579.95.

BUSINESS
Inventory System 11.3by M. Kelleher. Improved
version, 579.95
Inventory'S' by Roger W. Robitaille, Sr. Level II,
16K Tape ·$24.95; 32K Dlsk,(withinvoiclng)
$59.95.
Payroll by Stephen Hebbler. For disk systems.
32K $59.95
Accounts Receivable II by S. Hebbler. 32K disk
systems $79.95
Mall List II by SBSG 32K disk systems $99.95
Small Buslne.. Bookkeeping II by R. W.
Robitaille, Sr. Level II, 16K. With journal ·$36.95
disk, $31.95 tape. $29.95 disk, $24.95 tape.

SPECIAL PURPOSE
Electric Pencil by Michael Shrayer. Powerful
machine language word processlnq system.
Level II, 16K tape . $100; Disk verston- $150
Level III BASIC by Microsoft. $49.95
Levell In Level II by Apparat. Level II, 16K $15.00
Fortran by Microsoft. 32K . 2 Disks. New low
price $150.00 add $5. stupplnc
RX·Baslc Cross Reference·XREF·RENUMX, by
Lance Micklus RX (disk, 32K) $24.95; XREF, L II,
16K $19.95; RENUMX, L II 16K, 524.95;
RENUMBER, $7.95

BOOKS
Z·80 Software Gourmet Guide and Cookbook.
from Scelbi $14.95 plus $1 postage
TRS·80 Disk and Other Mysteries, by Harvard
Pennington, $19.95 plus $1 handling

RandyCook (add $3. shipping)

With 100 page manual ·575.
With extended BASIC and

manual' ·599.

Time saving programs help
you with your 1980 Income
tax. Cassette: Micro Tax I,
$25.; Micro Tax II, $35.; Micro
Tax III, $50.
Add $2.
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This high speed, high density, dot matrix printer (180 CPS) features
an 18 x 9 dot matrix and proportional spacing. 132 characters per line.
Ideal for word ing and all business uses. Includes connecting
cable. list Price $3295.00 HardSide Price $2795.00

~~Tl!()~IC§ 7JU•••
This the same printer as the new Radio Shack "Line Printer II".

Prints at 100 characters per second, 8 inch lines of 80 characters each.
Features upper and lower case letters, with wide letters under software
control. Operates as both a friction feed and a pin feed printer. Uses
paper up to 9% inches wide. Can also handle a Single sheet of paper.
Includes connection cable. list Price '999.00 HardSide Price $899.00

l!1~T~l! II...
A "mini" line printer pri 0 fit everyone's budget. Connects direct-

ly to the keyboard without an expansion interface. Software selectable
for 16 or 32 character lines of both upper and lower case letters.
Automatic "wrap-around"so no data is lost.

list Price $219.00 HardSide Price $197.00

CALL T()LL r=~~~ 1-S()()-~liS-17~()

1.1.8 l.JJI'm
LIST OUR

PRICE PRICE
$299 $269
$448 379/403
$597 479/537

EXPANSION INTERFACE:
.. '.' OK
.... 16K
.... 32K

LIST
PRICE

$499
$729
$619

$449
$659
$559
$669
$769

OUR
PRICE

TRS·80 COMPUTERS:
Level-14K
Level-I 16K, w/keypad
Level-1I4K
Level-II 16K
Level-II 16K, w/keypad $849

DISK DRIVES:
Percom, TFD-100, 40-track
Percom, dual TFD-100
Percom, TFD-200, 77-track
2-d rive cable
4-drive cable
Radio Shack, -0
Nadio Shack, -1, 2, 3

$399
$795
$675
$29
$39

$469
$459

PRINTERS:
Line Printer III
Centronics 779-2
Line Printer II
Centronics 730
Centronics P1 •
Quick Printer II
QP-II Exp. Int. Cable
• Cable required

$1999
$1598
$999
$999
$499
$219
$20
$39

$1849
$1095

$899
$419
$197
$18
$35

$499
$399

ACCESSORIES:
Telephone Interface
16K Memory Kit
16K Memory Kit for E.I.
RS232-C Interface
TRS-232 Interface
Data Dubber

$199 $179
$99
$95
$89
$49
$49

*Prices do not include shipping* COD orders require
25% cash deposit*Prices subject to change

$99



Better than Adventure?

The Temple of
Apshai
Roxton Baker

"The Temple of Apshai" is the
third major game from Automated
Simulations. Like its two predecess-
ors, Starfleet Orion and Invasion
Orion, it is available for both the
TRS-80 and the PET. My direct
experience with the Temple is on the
TRS-80, but I believe the PETversion
is very similar.

The Orion games have, as of this
writing, remained relatively
unknown. They are not heavily
promoted, have recieved little atten-
tion in magazines and are somewhat
expensive. The Temple, being priced
even higher, less familiar in concept
and less well advertised, may suffer
the same result.

This is unfortunate, as these are
all games of unusual quality and
significance. The three could more
fairly be called "supergames" in
company only with Scott Adams'
excellent Adventure series. All of
these, the Temple in particular, are of
great internal complexity and detail.
.Though not in itself apparent to the
user, this sophistication results in a
game action inherently more satisfy-
ing than that of the Star Treks,
arcade shoots and graphics extrava-
ganzas that form the body of light
TRS-80software.

This review will discuss how the
game is built, how it works internally
and how well it plays. It is impressive
in all of these aspects, though its
pacing suffers from some speed
limitations discussed later.

It is not surprising that all of the
superqarnes make use of a similar
structure. One "master" program
creates and manages the fantasy
world in which you play. The master
finds data for this scenario in one of
several available data files. Thus,
there are several available worlds. In
each world, or adventure, the juxta-
position and attributes of locations,

Roxton Baker, 56 South Rd., Ellington CT
06029

treasures, monsters, etc., can be
totally different. However, the ob-
jective of the game and the structure
(if not the detail) of the commands
you issue stay the same. This
technique allows the creation of
many different games without re-
quiring the authors to rewrite, and
the players to relearn, the basic
rules. Onewould hope for the further
advantage, yet to be seen, of not
requiring the customer to repurchase
the master program.

The Temple of Apshai, then, is
comprised of a master program

. ("DUNJONMASTER") and four data
files. The vendor assures us that
"dunjon" is an archaic form of our
"dungeon," and not some "lo-klass
kwikee" spelling. In fact, one of its
meanings is "labyrinth," which app-
lies here to the four different scenar-
ios (Levels 1-4) that DUNJONMAS-
TERcan create from the data files.

Each level is a maze of connected
rooms and hallways. Distributed
throughout are various treasures,
traps and monsters. These four
separate labyrinths provide you with
the opportunity to build the wealth
and. character of the adventurer
whoseidentityyou'veassumed. Build-
ing up this character is, in fact, the
entire object and purpose of the
Dunjonquest system; the four-level-
ed Temple of Apshai is the first
available exercise-ground.

Readers familiar with the popular
game of "Dungeons and Dragons,"
and its derivatives, will recognize the
idea immediately. The manual ex-
plains that the Dunjonquest system
is a mechanization of D&D wherein
the computer assumes the most
important duties of the "Dungeon
Master." These involve creating the
dungeon and managing both the
attributes of the characters, and the
results of their play. Although lack-
ing the full panoply of D&D, and its
interplay of a multitude of character
types, the computer simulation is
complete enough to allow the rough
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translation of individual characters
. from the standard game into the
Temple.

The concept of the player's
"character" is most important to this
game. Character is defined in terms
of six numerical parameters, the
values of which can range from 3
(abysmal) to 18 (super). These pa-
rameters are:

Intelligence

Intuition

Ego

Strength

Constitution

Dexterity

Eachof these bears in its own way on
the outcome of any event or action
involving the character.

A seventh parameter, "exper-
ience," permanently modifies the
effect of the six defining values.
Experience points accrue from your
character's exploits in the dungeon,
and are used as a positive weighting
factor. Thus, as you adventure, your
character seems to become a little
more intelligent, a little stronger,
etc. This is the primary way that a
character is built.

Also, while in the dungeon, you
search for money, magical items and
anything else that might help you.
You may find a healing potion that
will cure your wounds, or a magic
sword more deadly than your factory
piece. All of these can make you a
stronger adventurer but they can be
lost. Many treasures have a defined
monetary value. At a central location
(the Inn) you can sell them in order to
buy better (but heavier) arms and
more medicine. There you must deal
with the Innkeeper.

INNKEEPER is a seperate pro-
gram that runs on a startup and

CREATIVE COMPUTING
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"Intelligent Computer Products"
TECHNOLOG Y APPLICATIONS

. AND
MARKET ORPORTlJNITY.",

This indepth' 250 page report describes the applh:atlon of-
microprocessors, alphanumeric, dlsplays;l<eyboards,
voice synthesis, and'high density memory with plug-In
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Apshai, cont'd ...
whenever you leave the dungeon. If it
is the beginning of a new game and
you do not have a character, the
Innkeeper will create one. Your new
character will be endowed with a
random set of six defining values,
and with a small amount of silver. Or,
you may have left the dungeon in
mid-game, to cash in your booty. In
either case, it is at the Inn that you
are able to bargain your available
money for arms and equipment. A
shrewd merchant, the Innkeeper will
size up your character and deal
accordingly. Don't be surprised at
anything he says or does.

Upon leaving the Inn, you have a
choice of dungeon levels to enter.
New characters, inexperienced and
lll-equlped, should venture only into
the first level dungeon of the Temple
(the Gardens). Good treasures are
scarce here, but the monsters of this
level are not as dangerous as on the
other levels. It is when you enter the
first room of the dungeon, and begin
to meet monsters, that the action
begins.

The TRS-80 screen display within
the dungeon is schematic in form: a
top view of the room around you and
the cdnnecting halls. A marker
indicates your position and heading.
You may also see the symbol of a
treasure. On the right is displayed
your current fatigue, wounds and the
weight you carry. A number of
single-keystroke commands are av-
ailable for turning, movement and
other actions.

The eye-popping instuctional
manual ("Book of Lore") details the
appearance and contents of each of
the fifty-odd roornsu) on each of the
four levels (! !). It tells you of the
many possible traps, and of the
twenty treasures of each level and
their value. It describes the twenty-
three exotic monsters, differing in
ferocity and toughness, that may
attack you in the temple. And it
includes everything else you would
normally expect of a manual, in
spades. This book even surpasses
the high standards of the rest of the
game- an excellent effort by the
authors.

The mechanics of running the
Temple programs ona TRS-80 should
be mentioned. As of 9/79, the
version you receive is on tape. You
must load INNKEEPER to define
your character, and then DUNJON-
MASTER to begin play. Both of these
are lengthy Basic programs. INN-
KEEPER loads in nine data blocks
(comprising one data file) with which
DUNJONMASTER creates the dun-
geon level you requested. This all

takes about ten minutes, just for tape
loading. My copy was perfect, but
tapes deteriorate with use. To make a
backup copy you must be able to
duplicate the 36 (total) data blocks.
This will require utility software such
as CLONE from Mumford. These are
not complaints; there is a price to
pay for running such a complex
system of programs from tape.

Disk users must load the pro-
grams and data files onto disk. The
necessary utility software is listed
(but not supplied on tape). Then
changes must be carefully made to
INNKEEPER and DUNJONMASTER
to allow for disk I/O. Disk users can
save the state of dungeons that they
leave in a new data file. Tape data
files are hard to use, so the ability to
create them was left out of the
already crowded (16K) tape versions.

My TRS-80 Disk Basic would not
read the Basic programs on the
original tape. I had to first load them
in under Level II Basic, and save
them off to a blank tape. Then I read
these new copies in under Disk
Basic, and put them on disk. This
procedure took time and created
bugs. You are likely to have the same
problem. If you want a true disk
version of the Temple, contact
Automated Simulations. They may
make one available if there are
enough requests.

Is this supergame a good game?
Yes. In fact, it is one of the best
games available for the TRS-80. It is
interesting to learn, and both fun and
challenging to play. The complexity
of the action and the scenarios is
beyond simple description, but is
simply presented.

I might suggest a few improve-
ments to the actual implementation
of the Temple on the TRS-80. A
higher-speed graphics technique
(such as poke graphics) should be
used in the drawing and redrawing of
rooms. This occurs often and takes
about thirty seconds each time,
resulting in a Significant decrease in
overall game speed. The use of a
TRS-80clock speed-up kit (as offered
by Mumford or Archbold) helps, but
even when cut by one third, the delay
is too long. Compare this with
Adams' machine-language adven-
tures, where location changes are
instantaneous and you move as fast
as you type.

Another nice addition to the
Templewould be cassette-port sound
effects for traps, monster attacks,
etc. This would add to the fun, but
there may not be room for such
programming in 16K.

The documentation for the Tem-
ple needs no improvement. The
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beautiful 56-page manual explains
everything, and does it well. This
adds great value to the game.
Beyond that, the friendly people at
Automated Simulations are available
by phone for questions and corn-.
ments. And, they can spell- a skill
unheard of in programmers.

That this is such a nice package
indicates that the authors are game-
players first, and computerists sec-
ond. Today's serious gamers expect
their wargames, role-playlnq games,
etc. to be carefully deSigned, thor-
oughly researched, adequately test-
ed, well-documented and handsome-
ly produced. Today's computer
hobbyist merely hopes for a game
not totally dull, with a legible page of
instructions. Both pay the same. The
disparity in products arises from the
twenty-year lead that the gamers
have.

The price is high, but the Temple
stands up well in a value comparison
with the competition. You could
easily do much worse. Computer
game authors too often confuse
programming effort with programm-
ing worth .. The consumer discovers
this error in judgement at his own
expense. I would like to see lower
prices on all these programs,partic-
ularly those supplied without such
fine documentation. People just
cannot afford all of the good soft-
ware that they should have.

The Temple of Apshai is available
for TRS-80 (reviewed here) and for
PET. It is priced at $24.95. The
TRS-80 tape version runs in 16K; the
disk version in 32K. They are
identical. The PET version requires
32K. Dealers may have it, or you can
order directly from:

Automated Simulations
P.O.Box 4232
Mountain View, California 94040
415-964-8021

. Other vendors mentioned in this
review are:

Scott Adams' Adventures
Creative Computing Software
P.O.Box 789-M
Morristown, NJ 07960
201-540-0445
Mumford Micro Systems
Box 435-C
Summerland, California 93067
805-969-4557

Bill Archbold
TRS-80Speed-up Kit
105SnyderDrive
Mather, California 95655
916-363-3627 o
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GET HIM!
Kill Morloc The Wizard, the evil master of mayhem and illusion.

, He's threatening the village of Hagedorn and the beautiful maiden
Imelda.
She's desperately waiting for you to rescue her and the village.
But, first, you'll kill Morloc in this exciting and provocative
REALTIMEcomputer game from Automated Simulations.
Morloc lives in a 30-room Tower, where his minions and monsters
do his bidding to create chilling hazards for any intruder. He will
try to throw a host of them at you-Ogres, The Creeping Crud,
Fire Elemental, Vampire Bats, Salamanders and his personal Genie.
The fiend will even resort to his dread Fireballs. And, to avoid
capture and death, will teleport himself away at crucial moments.
How will you get Imelda and save Hagedorn? By finding the
magical treasures in the Tower that you will turn against Morloc.

l~i"iiii••••T~ha;t~i~s,~a~ft~e~r~y~o~udecipher their meaning,W and learn how to use them.
GET HIM!! And, Imelda
is yours. So is the entire
village.
But, HURRY! You're in
REALTIME and the inno-
cent Imelda is about to
be violated!
If you have a 24K PET,
16K TRS-80, or 48K
APPLE, you can play the
exciting "MORLOC'S
TOWER" and have
Imelda for your very own:
Act now. Imelda can't
hold out much longer.

HERE'S HOW YOU CAN TOUCH
YOUR FANtASIES: Ask your dealer or
rush $14.95 in check or money order to
Automated Simulations, Dept. Mt
P.O. 80)( 4232, Mountain View,
CA 94040.
01, call our FANTASY LINE, toll free,
800·824-7888, Operator 861 to place
your order and to tell us what other fan-
tasies you would like to touch. (Call-
fornia,caIl800·852·7777,Operator 861 ...
Alaska and Hawaii, call 800·824·7919,
Operator 861).

~AUTOMATED
~SIMULATIONS---------I WANT TO TOUCHMY FANTASIES...

I Rush me "MORLOC'S TOWER" for $14.95 I
~ (plus 6% for California residents)
iI Payment enclosed Bill my VISA D M.C. D I
~I Account # I
~o'" I GUARANTEE Name I

If I'm not completely satisfied,~I I will send "MORLOC'S TOWER" back Address I~Ltoyou in 10 days for a full refund. City State -- Zip :..J
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cOmputing
2606 South Robertson Blvd

LOS ANGELES. CALIFORNIA Y0034

(213) 559:4268

CBM MEANS BUSINESS!!

The new COMMODORE CBM
with Intelligent Dual Minifloppy
and Tractor impact printer is taking
the lead in its price class!

C8M WORD PROCESSOR

is a FULL FEATUREDirect Cursor
Editor, with features like auto
repeat, auto ..insert and delete,
global search 'and find, scrolling,
full justification.

It's superfast formatter and out-
put section gives you capabilities of
tremendous throughput at lower
cost!

Couple one to our Centronics
753 printer and you have nOto 150
CPS!!

Also avai lable for the C8M:
GEN'LLEDGER,AlP-AIR, PAYROLL
Basedon Osborne & Assoc. books,
these are well documented, effi-
cient programs.

MasterCharge,VisaWelcome
CIRCLE 108 ON READER SERVICE CARD

EDUCATIONAL
SOFTWARE
TRSSO& Pet

Elementary
Math

. Business
Accounting
Social Studies
Economics
Biology
Games

Write for catalog
Micro Learningware
Box 2134
N. Mankato, MN 56001
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et's start right out with a puzzle from Merlin's new
book entitled "Merlin's Puzzler 3." In this latest
excursion to Merlin's Isle we have the opportunity
to visit the yearly puzzle convention. In The Hall
of Talking Statues there is a bust called "The
Kitchen Sink." Merlin's court artist, Ector Pen-
dragon, raided the kitchen one night in a fit of
artistic creation and made off with just about every

utensil in the place. The next day Merlin found this bust on his desk.
Artistically, it speaks for itself. (see the figure atthe right). If you press
the button at the base of the figure it will propound a puzzle in rhyme
for you to solve. Let us see if we can solve its latest profundity.

With thieves I consort,
With the vilest, in short,

I'm quite at my ease in depravity;
Yet all divines use me,
And savants can't lose me,

For I am the center of gravity.

Crossing The Desert The Kitchen Sink

he 'famous explorer, Wayland Fenel, will soon be
crossing the Sahara Desert in a four wheel truck
with specially designed and built tires. Each tire is
guaranteed for 12,000 miles. The total length of the
trip will be 27,000 miles. Explorer Fenel does not
want to run any of the tires for more than 12,000
miles and, since weight is an important factor for

him, he doesn't want to carry any more tires than
necessary. What is the minimum number of tires he
can use to safely accomplish his goal?

This puzzle is from Mr. Henry Rakoff of Peoria,
Illinois. A copy of one of the "Merlin Puzzler" books
Will be sent to Mr. Rakoff for his effort.

The Flatland Puzzle
ttention, puzzle fans, the lad on the right is trumpeting
the praises of a new exercise in Flatland befuddlement.
The problem is simple enough. On the banner hanging
from his trumpet is a design made up of three interlocking
squares. You must duplicate this design by drawing one

continuous line without lifting your pencil from the paper. The zinger is that
at no point may one part of the line cross over any other part of the line.
(This puzzle is from Merlin's Puzzler 2). •
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Dot's Enough
n the October issue of Creative Computing Merlin presented a
problem that challenged the reader to draw six connecting
straight lines that would pass through all sixteen dots depicted
in the diagram to the right. One of our valued readers, Professor
James R. McGraw of Livermore, California, has come up with a
solution that goes Merlin not one, but two better. Professor
McGraw has solved the puzzle by using only four connecting
straight lines. Professor, a copy of "Merlin's Puzzler" is on the
way! And now, puzzlers, see if you can come up with the
Professor's answer.

A Postal Puzzle>6< he following letter is said to have been sent to a
gentleman in Great Britain. True to this kind of

. "Ripley" oddity the letter was promptly delivered
to the addressee. Can you decipher the complete
address?

WOOD
JOHN

ENGLAND

m emember, readers, if you have a favorite puzzle that you would like to
share with the other readers of Creative Computing then send it along

PnII~..",1 tc?Merlin. If he uses your puzzle he will send you a free copy of one of ~
~{~ his books. ~

Answers on page 192. Your Editor, Charles Barry Townsend ~ ~k_

The Plate Problem
rom Merlin's neighbor, Bill Iorio, a scion of
the famous Iorio glass founding family of
Flemington, New Jersey, comes an inter-
esting problem. In the illustration above I
have laid out eight glass plates. There are
several connecting lines between them.
Your puzzle is to arrange the numbers 1
through 8 on the.plates in such a manner

that no two consecutive numbers will be joined by anyone of
the lines. If your thinking cap is on straight you should solve this
one in five minutes. (This puzzle is from Merlin's Puzzler 1).

An Aggravating Uncle
n uncle with a turn for figures presented his
youthful nephew with a box of soldiers, but
made it a condition that he should not play
with them till he could discover, on arith-
metical principles, how many the box con-
tained. He was told that if he placed them

three in a row, there would be one left over; if he placed them
four in a row, there would be two left over; if five in a row, three
left over; if six in a row, he would have four left over. The total
number was under 100.

How many soldiers did the box contain? (This puzzle is
from the book "Puzzles Old and New" by Professor Hoffmann).
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Correspondence is welcome.
Letters with interesting quest-
ions and ideas will be.used in the
column along with a response.
No personal replies can be
made. Send to: David Levy, 104
Hamilton Terrace, London NWB
9UP, England

Two-Person Games
Two-person games, such as

chess, backgammon and checkers, are
usually more interesting and challeng-
ing than one-person games, and it is to
these that we shall be devoting most of
our studies. The introduction of a
second player creates manifold diffi-
culties that do not exist in a one-person
game, but fortunately for today's pro-
grammers these difficulties have been
extensively analyzed in the computing
literature and the problems are now
rather well understood.

The Two-Person Game Tree
Game trees become more com-

plex structures when an opponent
appears on the scene. Let us consider a
relatively simple game, noughts and
crosses (tic-tac-toe to our American
cousins); and examine how its tree will

~
..c1II["---==:.

look after a move or two of look-ahead.
We shall assume that "cross" moves
first.

From the initial position there are
three essentially different moves:
1) e (the centre)
2) a,c,g, and i (the corners)
3) b,d,f, and h (middle of the edges)

On the first move, any of group 2 is
equivalent to any other, since all four
moves are merely reflections or rota-
tions of each other. Similarly, within
group 3 all moves are equivalent. This
technique of utilizing symmetry to
reduce the magnitude of the problem is
worthwhile when programming a
game that lends itself to a symmetrical
analysis. By reducing the number of
moves that need to be examined at any
point in the tree you will be cutting
execution time dramatically, because,
the combinatorial effects of tree
growth are enormous. The savings in
time that can be achieved through
using symmetry can be extremely
valuable when improving the perform-
ance of the program by making its
evaluation function more sophisti-
cated (and slower).

If we so decide, our program can
terminate its search of the tree after
looking at each of its possible moves
from the root. This is called a 1-ply

program's turn _
to move

# #

g

_L~
search because the program only
looks one "ply" deep. (The term "ply" is
used to denote a single move by one
player.) In order to decide which move
to make, out of m, m2, and m3, the
program will then apply its evaluation
function to the three positions at the
lower end of the tree (these are called
the terminal positions). Whichever
position had the best score will then be
assumed to be the most desirable
position for the program, and the
program will make the move leading to
that position.

How should we set about design-
ing our evaluation function? This is
one of the fundamental problems in
game playing programming because a
good evaluation function will help the
program to make good judgements,
and, hence to play well, even though
the depth of look-ahead may be
shallow. A poor function, on the other
hand, might well result in poor play
even with a deep and time-consuming
search of the game tree. It is therefore
worthwhile to put some careful
thought into the design of the evalua-
tion function, and the following
example should illustrate the type of
thinking that is necessary.

The object of the game is to create
a row of three of your own symbols. We
shall call this a "3-row." The next most
important thing is to prevent your
opponent from making a 3-row, which
means that he should not have a 2-row
after you move. (a 2-row has two
symbols of one player and one empty
space). Next most important is the
creation of your own 2-rows; then it is
important not to leave your opponent
with 1-rows (one of his symbols and
two empty spaces); and finally you
should try to create your own 1-rows .
All of these features could well be
incorporated into a noughts and
crosses evaluation function.

If we denote the number of
cross' 3-rows by C3

the number of nought's 2-rows by n2

the number of cross' 2-rows by C2

the number of nought's t-rows by n,
and the number of cross' t-rows by C1

then one measure of the merit of a

a b c
d e

Po

M3

•...
<,
' •...

•...•... six symmetrically
<, equivalent moves

<, •...•...
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Games, cont'd ...
position from cross' point of view
would be

C3- n2+ C2- n1+ C1
but this measure has one obvious
drawback. It does not allow for the fact
that the term C3is inore important than
n2, which is more important than C2,
and so on. This can be done by
multiplying each of the terms in the
evaluation function by some numerical
weighting, in such a way that the
weightings (hopefully) reflect the
relative importance of each feature.
The evaluation function then becomes
(k3 x C3) - (ki x n,) + (k, xc,) - (k,' x nil + (k , x C,)

where k3' k2" k2' k,' and k1 are the
numerical weightings. Since one C3is
worth more than all the n2s in the
world, i.e., a winning row is. more
important than any nuinber of 2-rows,
we can set k3 to be some arbitrarily
high number, say 128. By studying the
game for a few minutes it is possible to
see that if one side has a 3-row, the
other side may have at most two 2-
rows, so to reflect the relative impor-
tance of one's own 3-rows and enemy
z-rows it is necessary to ensure that
k3> 2 X k2" We can therefore try k2'=
63. (If one side has a 3-row and his
opponent two 2-rows, the opponent
will not have any 1-rows to upset this
scoring mechanism.)

If there are no 3-rows, but one side
only has a 2-row, hls opponent cannot
have more than three t-rows, as in the
following situation:

So k2' > 2 X k1 and k2> 2 X k;
and we can try k2= 31, k,' = 15 and k1=
7. Remember that we can modify these
vaiues in the light of experience with
the program, the values 128, 63, 31, 15
and 7 are merely our first estimates.
Having made these estimates we
should then ensure that the score for a
noughts and crosses position will
never cause an overflow, and we do
this by setting up positions which will
have the largest and smallest possible
scores, and counting the number of 3-
rows etc. in each. This is a very
important part of evaluation function
design, and I remember a chess
programmer who could not under-
stand why his program crashed when-
ever it was winning or losing by a great
margin - he had forgotten to allow for
the possibility of one side being two
queens ahead and when that hap-
pened his evaluation calculations
created an overflow.

If we now return to Figure 1we can

see that each of the three possible first
moves results in the creation of a
different number of 1-rows. Applying
the evaluation function
128X C3 - 63X n, + 31x c, - 15X n, + 7 X c,

to the three positions P1' P2and P3we
find that in each case c3=n2=c2=n1=O,
and therefore:
Si ~ 128x 0 - 63x 0 + 31X 0 - 15x 0 + 7 x 4 ~ 28
S, ~ 128x 0 - 63x 0 + 31x 0 - 15x 0 + 7 x 3= 21
S3 ~ 128x 0 - 63x 0 + 31X 0 - 1.5x 0 + 7 X 2~ 14

and S1 is the most desirable of these
scores so the program would make the
move rn, to reach position P1 (i.e. it
would play in the center).

The 2-Ply Search

The 1-ply search is the simplest
form of tree search in a two-person
game, but it does not take into account
the fact that once the program has
made its move there is an opponent
waiting to reply. It may be the case
that a move which, superficially, looks
strong, is seen to be an error when we
look a little bit further into what may
happen. The 2-ply search will "see"
more than the 1-ply search and so
moves made on the basis of a 2-ply
search will be more accurate (pro-
vided the evaluation function is not a
disaster area). How can we take into
account this extra dimension of the
opponent's move?

opponent_ P,(S,)

to rnove #

P"
(S,,)

program to ---_ Po
move

FIGURE 2.

- -- not examined because
of symmetry
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Games, cont'd ...
Let us look at the same tree, grown

one ply deeper, i.e., to a total depth of
two ply - one move by the program
and one move by its opponent.

If "cross" plays in the center,
"nought" has two essentially different
replies, in a corner or on the middle of
an edge (represented by positions P11
arid P,2, respectively). If "cross" makes
his first move in a corner (P2), "nought"
will have five different reply moves
(m2' m22 m23 m24 and m25) leading to
positions P2, P22 P23 P24 and P25. After
"cross" plays move m3, "nought" again
has five replies. It is easy to see how
the tree grows. In .last month's
example, the 8-puzzle, the branching
factor (number of branches from each
position on the tree) was never more
than three. Here it is more, even allow-
ing for symmetry.

Let us consider how the program
might analyze the situation. It uses its
evaluation function to assign scores
to the terminal nodes .P" and P'2' In
each case c3=n2=c2=O. In position
P11, c, = 3 and n, = 2. In position P'2,
c, = 3 and n, = 1.

We now have:

S" =(-15 x 2)+(7 x 3) = -9
S'2 =H5 x 1)+(7 x 3) = 6

This information indicates that if the
program is sitting in position P" with
its opponent to move, its opponent
may choose between moves m, (lead-
ing to position P" of value -9) and
m'2 (leading to position P'2 of value 6).
The program's opponent wants to
minimize the score and so it would
choose move m11, for a score of -9, and
so the real value of position P" rep-
resented by S" is this backed-up score
of -9.

If we apply the evaluation function
to positions P2, ... P25we will get:

S21=(-15 x 3) + (7 X 2) = -31
S22=(-15 x 2) + (7 x 2) = -16
S23=(-15 x 2) + (7 x 2) = -16
S24=(-15 x 1) + (7 x 2) =-1
S25=(-15 x 2) + (7 x 3) =-9

Wishing to minimize the score when
making its move from. P2, the program's
opponent would choose move m2"
leading to position P2, and a score of
-31.

Similarly, when applying the eval-
uation function to positions P3, ... P35,
we get:

S31= -38
S32=-8
S33= -31
S34= -16
S35= -23

so the program's opponent, when
making its move from P3, would
choose move m3, for a score of -38.

We now have the following situ-
ation. If the program makes move m,
its opponent, with best play, can
achieve a score of ~9. If the program
plays m2 then its opponent can achieve
a score of -31. If the program plays M3
then its opponent can score -38.

Just as the program's opponent
wishes to minimize the score, so the
program wishes to maximize the
score. The program must now choose
between nil (for -9), m2 (for -31) and
m3 (for -38). Since the maximum of
these three values is -9, the program
will play move rn, and the backed-lip
score at the root of the tree will be -9.
This represents the score that will be
achieved with best play from both
sides.

This procedure of choosing the
maximum of the minimums of the
maxirnurnsof the minimums ... etc. is
known, not surprisingly, as the
minimax method of tree searching. It
is an algorithm that finds the move
which will be best, assuming correct
play for both sides, providing that the
evaluation function is reasonably
accurate.
Memory Requirements for a
Minimax Search

One of the great advantages of
the minimax type of search is that it
is not necessary to retain the whole
tree in memory. In fact it is necessary
to keep only one position at each level
of look ahead, together with a certain
amount of information about the
moves from each of these positions.
Let us see how this works for our
2-ply tree.

From the initial position Po, the
program generates the first move for
cross, to position Pl' Before proceed-
ing to the other moves that cross can
make, the program generates the first
reply move by nought, m'l, reaches
position P" and assigns it the score
S" (-9). This is the first terminal node
to be evaluated, so the score of -9
represents the best score found so far
and this is the score that is assigned to
S,. Since P1 is the first move at 1-ply
to be examined, this score of -9 also
represents the best score found so far
at the 1-level, and this is the score
assigned to So.

The program now looks at P12,
which we sometimes refer to as the
brother of P11 (and P, is father to both
of them). The program determines the
score S'2, compares this value (6) with
the best score found so far at this level
(-9) and finds the -9 preferable, so
the scores Sl and So need not be
adjusted at this stage. The program
next looks for another brother to P11,
but finding none, it goes back up the
tree and looks for a brother to P1,which
leads it to position P2 and then to P21.
On the way down this part of the tree
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the program assigns to P2ascore of-9,
since this is the best that can be
achieved so far. When looking at P2,
the program finds a score of -31, which
is better for the program's opponent
than -9 and so S2 is now set to -31.

Note that as this process con-
tinues, the brother nodes that have
been examined in the past no longer
serve any useful purpose and so they
can be discarded. At the present point
in our search we no longer need the
brother of P2 that has already been
examined (P,), so P, and its successor
nodes are not kept in the tree at this
time. The tree, at this moment, com-
prises only Po, P2 and P2,·

Having evaluated P2, we throw it
away and look at P22,which has a score
of -16. The program's opponent would
not prefer this to the -31 already dis-
covered, and so no change is made to
S2' The program discards P22 and
replaces it with P23for a score of -16,
also of no value to the program's op-
ponent, and this is replaced in turn
with P24 and P25 which also produce
no change in S2' Since S2 (-31) is less
attractive for the proq ram than the best
score found so far (-9 at So), the score
at P2 is not backed-up. P2 itself is
discarded to make way for P3, and the
same process continues, with the
program looking in turn at the scores
of P3, ... P35.

Task for the Month

The evaluation function for
noughts and crosses which we have
been using in this example has five
features. Try to devise evaluation
functions with as few features as
possible, for playing noughts and
crosses with (a) a 2-ply search; and
(b) a 3-ply search, and test your
functions by writing a program to play
the game using a minimax search.
The fact that deeper search will
sometimes compensate for a less
powerful evaluation function may
make it possible for you to reduce the
number of features while still writing
a program that can play perfectly. If
you complete this task, or even if you
do not, you might like to thirik of a way
to make the search much faster. This
will be the subject of next month's
article. . 0
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(_APPLE)

• APPLE II or
APPLE PLUS

• DC HAYES MODEMS
• FLOPPY DISK w/cont.
• APPLE SOFT CARD
• PASCAL CARD
• ALF MUSIC

SYNTHESIZER
• 10 MEGA-BYTE DISK

DRIVE (for APPLE) 4695.00

$995.00
339.95
529.95
159.95
459.95

249.95

UCATAN
COMPUTER STORE

acrossfromRamadaInn
PO Box 1000

Destin, Florida 32541
(904) 837-2022 or (904) 243-8565

CIRCLE 210 ON READER SERVICE CAR.D
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I-Fl~ACAS~
'/1111\\1\\\\
(fra'kas) n.l. a noisy ,
dispute or fight; loud

1quarrel or disturbance;
brawl; 2.a fantastic
computer adventure
challenging any number

\

of players to explore a
secret maze packed with
hidden treasure, guarded
by wily adversaries ...

A vailable NOW for
APPLE II with 16K
RAM...ONLY $19.95

(postpaid)

~

Q~A~~;;~PI~~;d;;:I;~ 1~
SATISF ACTION
GUARANTEED

Computtrsmiths
Box 755
Meadow Vista,CA 95722
(916) 878-2591

CARDCIRCLE 1

LbwPrice-~nly $99.50. Dealer discounts available.
When 'ordering, add $2 shipping. Calif, residents add
6% sales Tax. Visa & Mastetcharge accepted." .

RAINBOW COMPUTING,:INC',
9719 Reseda' Bivd -r "Dept. C2.;NortI:nidqe, Ca. 91324

Telephone (213) 3~9:5560

Your Full Service Computer Store

We Have
It All!
•HARDWARE
-SOFTWARE
•PERIPHERALS
•ACCESSORIES
•SEMINARS .
•BOOKS, MANUALS, MAGAZINES •DISK DRIVES
•PRINTERS •MONITORS •FURNITURE

All the famous brand names, including:
APPLE
ATARI
EXIDY /Sorcerer
Kim/Commodore
Texas Instruments

Alpha Micro
Alpha Pro
Cromemco
Xerox
Lear Siegler

Soroc
Hazeltine
Sektor
PET
Shugart

VISA •BankAmericard •Master Charge

WESTMINSTER - 6791 Westminster
IRVINE - 270 South Bristol
VAN NUYS - 5848 Sepulveda
LAWNDALE - 15818 Hawthorne
BURBANK - 3808 West Verdugo

(714) 891-2584
(714) 957-5874
(213) 786-7411
(213) 370-4842
(213) 848-5521

149 CIRCLE 136 ON READER SERVICE CARD



J\pple-Cart
Chuck Carpenter

Correspondence Is always welcome and a
respon.se will be made to those accompanied
by a SASE. Send your letters to: Chuck
Carpenter, 2228 Montclair PI., Carrollton, TX
75006.

Put it There

Using the POKE command to put a
byte of data into memory is quite
useful. Examination of a variety of
Apple programs will illustrate the
point. Some programs which include
musical segments for instance, use a
series of POKEs to poke in the machine
language routine that controls the
pitch and duration values. This tech-
nique is fine for setting and resetting
various program pointers and control
bytes. But for longer routi nes, there are
a couple of other techniques that are
useful. One way is to use a combina-
tion of READ and DATA statements.
Another is to use a string parsing
routine to separate and POKE the data
into memory. The economy of coding
your program using a simple series of
POKEs, or one of the other methods,
will depend on how much work you
want to do (or how much memory can
be saved).

Just Plain POKEs

Using the tone generating routine
as an example, the POKE statements
required would take two program lines.
Not too bad, but this routine is only 19
bytes long. Here's an example.
150)0REM
1510 REM *** RANDOM TONE~
1520 REM ********************
1530 REM
1540 POKE 2,173: POKE 3,48: POKE

4,192: POKE 5,136: POKE 6,208
: POKE 7,4: POKE 8,198: POKE
9,1: POKE 10,240

1550 POKE 11.8: POKE 12.202: POKE
13.208: POKE 14,246: POKE 15
,166: POKE 16,0: POKE 17,76
: POKE 18,2: POKE 19,0: POKE
20,96

1560 CALL -936: VTAB 12: TAB 14:
PRINT "RANDOM TONES"

1570 IF PEEK (-16286»127=1 THEN
RETURN

1580 IF PEEK (-16287»127=1 THEN
1600

1590 GOTO 1570
1600 P= RND (100)+20:D= RND (100

)+20
1610 POKE O,P: POKE I.D: CALL 2
lG20 GOTO 1570

The program segment first loads
the machine language routine from the
series of POKEs starting at memory
location 2. Each POKE uses a data pair

representing the decimal value of the
memory location and the data byte to

be put in that location. Note that it is I~===~:=======:::!:::===necessary to convert hexadecimal iii

values to decimal with this method. 1000 REM ** POKE DATA **1010 REM
Program lines 1560 to 1580 are 1020 LET MEMRY = 768

used to control the routine. Line 1570 1030 READ BYTE: IF BYTE = 256 GOTO
examines pushbutton 2. If it's off then 1040 1~~~E MEMRY, BYTE
button 1 is examined in line 1580. If 1050 LET MEMRY = MEMRY + 1
neither button is pressed, the program 1060 GOTO 1030
loops back to line 1570 and keeps 1070 DATA 173,48,192,136.208.4.
checking. If button 2 is pressed the 188,1,240. 1080 DATA 8.202.208,246.166.0.
program ENDs or RETURNs if it's used 76,0,3.96
as a subroutine. Line 1600 generates a 1090 DATA 256
random value for the pitch and dura- 1100 RESTORE: RETURN
tion of the tone to be played. The With this technique, the DATA state-
values have been adjusted so that ments contain the machine language
extremes are held to a reasonable program. Memory start is specified in
audio range. Line 1610 then POKEs the line 1020 and incremented In line 1050.
values for pitch and duration into (Note the use of MEMRY as a variable.
memory locations 0 and 1 and CALLs MEMORY would have looked like
the machine language program at MEM OR Y because OR is a reserved
memory location 2. word.) As long as no Byte value is

As long as button 1 is held down greater than 255 ($FF) then the
and button 2 is not pressed, random program continues to loop at line 1060.
tones of random duration will be heard Only one POKE statement is used at
from the speaker. A listing of this line 1040. The advantage of using this
program from the Apple II dis- method is in the addition of more
assembler looks like this. Bytes of data. It is only necessary to

add more DATA statements to in-
crease the program to any size. Don't
forget to RESTORE the READ ...
DATA pointer. An OUT OF DATA error
would result when you tried to use the
routine again. Ahother way to write this
type of routine, is shown below.
1000 REM ** POKE DATA **
1010 REM
1020 FdR I = 768 TO 786
1030 READ J
1040 POKE I.J
1050 NEXT I
1060 RETURN
1070 DATA 173.48.192.136.208.4,

198.1,240
1080 DATA 88.202.208.246,166.0,

76.0.3.96
With this variation, you need to

know the start and end addresses.
Only the start address is needed with
the first routine. Remember toconvert
the hexadecimal values in the program
to decimal before including them in the
DATA statements. Also, it is not
necessary, except for clarity, to leave
the escape value (256) on a separate
line. A disadvantage is not being able
to POKE in random with this routine.

0002- AD 30 CO LDA $C030
0005- 88 DEY
0006- DO 04 BNE $OOOC
0008- C6 01 DEC $01
OOOA- FO 08 BEG $0014
OOOC- CA DEX
OOOD- DO F6 BNE $0005
OOOF- A6 00 LDX $00
0011- 4C 02 00 JMP $0002
0014- 60 RTS

If you use this range of memory for
other than integer Basic programs
you can clobber some routi nes. Locate
the program in page 3 starting at
address $300 (decimal 768). There is
usually space available here (after
DOS is loaded) for short programs. To
use this program with Applesoft,
change the random value generators
to: P=INT((RND(1)*100)+20) and
D=INT((RND(1 )*100)+20).

READ and DATA

To do the same thing with the
Applesoft READ ... DATA combina-
tion, write the program something like
this:
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1100 FOR I + 1 TO LEN (HS) STEP Z
1110 LET HI = ASC ( MID$ (HS,I,

1» - 48
1120 IF HI = > 8 THEN HI = HI - 7
1130 LET HZ = ASC ( MIDS (HS,I +

1,1» - 48
1140 IF H2 > 8 THEN HZ = H2 - 7
1150 POKE LOC,Hl * 16 + H2
1160 LET LaC + LaC + 1
1170 NEXT I: RETURN
In both examples, the beginning
address called LOC is $300. Additional
program lines are needed to provide
the pitch and duration values. Store
these at two memory locations at the
beginning or end of the machine
language routine. I left them at 00 and
01 in this program.

The parsing-POKEing subroutine
does a number of things for you. First,
it converts each character to the ASCII
value in lines 1110 and 1130. Next, the
value is adjusted to keep the number
within the HEX range of 0 to 15. This is
done in lines 1120 and 1140. In line
1150, the ASCII pairs are converted to
HEX numbers and POKEd into mem-
ory at location LOC. The difference in
the numbers subtracted in lines 1110
and 1120 comes from the way each
version of Basic handles the key-
board strobe bit. Integer leaves it on
the ASCII value; Applesoft does not.
The process continues until all the data
pairs represented in string(s) H$ are
put in memory.

String Parsing

Another way to put machine
language programs into memory
involves the use of strings. Again,
using the tone generating program as
an example, here's a way to write the
program; first in Integer then in
Applesoft.

This routine has all the advantages
of the READ ... DATA routine. You can
easily change the program being put in
memory by changing the contents of
the strings. Also, you do not have to
convert the HEX values to decimal; the
program does all conversions for you.
Be careful when entering the data into
the strings. It's easy to get mixed-up
because of the compacted form used.
Enter one string of 32 characters at a
time. Then check it carefully before
you press RETURN to enter it.

Using a technique like this, you
can overlay the same small area of
memory with a variety of programs.
CALL a subroutine and RUN it as an
option within your main program. Each
one would run from the memory space.
Of course, you could just link the
machine language program to your
Basic program ... but that's another
story.

1000 REM ** Parse & POKE **
1010 REM
1020 LET LaC = 768
1030 DIM H$(32)
1040 LET H$ = "AD30C088D004C601F

008CADOF6A6004C"
1050 GOSUB 1100
1060 LET H$ = "000360"
1070 GOSUB 1100
1080 RETURN
1080 REM POKE H$ values into Me

MOry
1100 FOR I = 1 TO LEN (H$) STEP

2
1110 LET HI = ASC (H$(I) ) - 176
1120 IF HI = > 8 THEN HI = HI -

7
1130 LET H2 = ASC (H$ (I + 1» -

176
1140 IF H2 > 8 THEN H2 = HZ - 7
1150 POKE LOC,Hl * 16 + H2
1160 LET LOC + LOC + 1
1170 'NEXT I: RETURN
For Applesoft, the string H$ does not
have to be dimensioned so line 1030
will not be needed. Down to line 1090,
the program otherwise remains the
same. The string parsing routine has a
couple of changes. This is how it looks:

"

Hold it There

Reviewing a long list of data
requires using some technique to keep
the data on the screen from passing by
too fast. One way is to count the
number of data lines printed. Then
stop the program after 20 or so lines
are printed. Something like this:

The Paper Tigei

$950.00
With Graphics $1090.00

AT LAST!
A magazine devoted to Applications as
well as Technique for the Apple Conoputec.

THE APPLE SHOPPE WILL TEACH YOU HOW TO
DO ALL THOSE FANCY THINGS ON THE APPLE.
LEARN HOW OTHERS ARE USING THEIR
APPLES IN THE HOME, SCHOOLS AND BUSI·
NESSES.

DISK II $545.00 16K RAMS for
with controller APPLE II $65
without controller $465.00 TRS-80
MICROMODEM $325.00
PASCAL $425.00 VERBATI~27ROMPLUS $149.00 DISKS
with keyboard filter 10 for

o YES Iw~n~to~ea~n~ow-to~e~th:m~s~o:o7m~A;p,:S:n; m~a~n~y:r- - - -
subscription. (8 issues). I enclose $12.00. (Canada & foreign enclose $24.00).

NAME: _ _

ADDRESS: _

The Computer Stop MON •• SAT.
16919 Hawf hor ne Blvd
tawndate CA 90260 10 .. 6

(213) 371 4010

CITY STATE ZIP PHONE _

o NO, I already know it all, but send me a free sample of next issue.

Send check or money order to: Apple Shoppe, P.O. Box 701, Placentia, CA 92670
or call (714) 996·0441
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1000 READ D$II): IF D$II) "END
" GOTO •...

1010 PRINT D$II)
1020 C = C + 1
1030 IF C ( > 20 GOTO 1050
1040 VTAB 22: PRINT "PRESS RETUR

N TO CONTINUE": GET A$: IF A
$ < > CHR$ (13) GOTO 1040

1050 NEXT I
This Applesoft routine assumes you
have initialized a FOR ... NEXT loop to
READ a list of DATA statements. The
statements in line 1040 use the GET
command to halt the program for an
input. To insure that only the RETURN
key is used, use CHR$(13) to accept
only that key. An equivalent halt
feature in Integer Basic, uses PEEKs
to read the keyboard strobe ($COOO)
and then POKEs to reset the strobe
($C01O).
1180 X = PEEK I - 16384 i : IF X <

128 THEN 1180
1190 POKE - 16368,0
Another possibility in Applesoft would
include the SPEED command. If the
output needs to be read while being
listed, then slow the printing speed
down by using - 990 SPEED=150.
Don't forget to set SPEED=255 after
the list routine is completed.

line 180 to give the desired typing
effect. Line 190 goes back for more
characters and line 200 RETURNs to
the main program when all strings have
been printed. To use the same program
in Applesoft, change lines 150 and 160
like this:
ISO PRINT M1D$ ITXT$,1,I);
160 IF M1D$ ITXT$,1,I) = " "

THEN 180
Also, you can use strings that are
subscripted variables in Applesoft. A
loop outside the print loop can then be
used to call the strings. If you want to
direct the output of these programs to
a printer, be sure to cancel the effect of
these routines. Otherwise, the already
slow printer will become even slower.

More Stoppers

The buttons on the game paddle
can be used as program stoppers too.
To do this, use a program line some-
thing like this:
300 IF PEEK I - 16287) > 127

THEN 300
Put this line at the beginning of the
loop that reads and lists your program.
Each time you press and hold the
button on paddle 1, the program will
halt. You might want to make it halt
with one push and start on another .

One more way to halt a program
uses the Applesoft WAIT 'command.
Insert this routine in your listing
program and use any key to suspend
and start the listing.
410 IF PEEK I - 16384) > 127 THEN

POKE - 16368,0
420 WAIT - 16384,128,0: POKE -

16368,0
Sargon II

If you have been looking for an
excellent chess program, try Sargon II.
Several problems were reported with
Sargon. There was no evidence of
them during the games played on this
version. Version 2 has 6 levels of play
ranging in time-to-make-a-move from
several seconds to several hours. lonly
tried levels 2 and 4. The playing time at
these levels was quite acceptable. Not
being a world-rated player, I won't
judge playing skill. Several other
reviewers however, have rated Sargon
II above average. I know I had to work
quite hard and found it could be beater.
by multi-pronged offense. Sargon II
plays what I consider an aggressive
game and no vague moves were made
(by Sargon anyway).

Implementation is good. Graphics
are well done and use the entire
screen. Moves are entered on a text
page and become a log of game moves.
The ESCape key is used to switch from
text to graphics. There weretwothings
I didn't like. There is no sound made
when 'check' occurs, and you can't
make a back-up copy of the tape.
Hayden uses a scrambled load-and-go

technique with the tape. I'm not in favor
of programs I can't copy. As for the
non-audible check, it's a' matter of
paying attention. The text page shows
that check has occurred and check is
obvious by the position of the pieces. A
little 'beep' would be nice though.

After playing a few games, moves
were quite easy to make. The algebraic
system is used and reference to a grid
map became only occasionally neces-
sary. Entry mistakes and illegal moves
are audible. Evidence that the program
is working is included on the text page.
Gives you that 'warm feeling' that all is
OKwhen the computer is doing a long
deep search. Board set-up for trying
those 'mate-in-two' challenges is
provided, and correction of moves is
possible if you made the wrong choice.
The choice of moves being considered
by Sargon II is displayed on the text
page. Sargon II by Dan and Kathe
Spracklen is available at $29.95 from
Hayden Book Co. and most computer
stores. I found Sargon II quite enjoy-
able, and I think you will too.

[Ed. Note - Be sure to watch for the
second Creative Computing Micro,-'
computer Chess Tournament which
will include both Sargon /I and Z-
Chess fl. Early reports are that Sargon
has met its match in Z-Chess.]

.Tex't Typer

To do an equivalent print speed
control in Integer Basic, use a string
parsing routine to print each character
separately. A delay between printed
characters will provide the desired
speed control. Here's a short routine to
illustrate one way to do it.
100 DIM ~XT$(40):S=-16336: REM SpKr
110 CALL -936: GOTO 210
120 REM ** Text Typer **
130 REM
135 FOR D=1 TO 200: NEXT D
140 FOR 1=1 TO LENITXT$)
150 PRINT TXT$II,I);
160 I~ TXT$I[,I)=" " THEN 180
170 SOUND= PEEK (5)- PEEK IS)
180 FOR D=1 TO 50: NEXT D
190 NEXT I
200 RETURN
210 REM ** Text Strin9S **
220 TXT$="The text typer prints thes

e strings"
230 PRINT
240 GOSUB 120
250 TXT$="one character at a tiMe wi

th sound."
260 PRINT
270 GOSU8 120
280 VTAB 22: END
Lines 100 and 110 initialize the pro-
gram parameters, clear the screen and
di rect the program to the text stri ngs.
The strings are identified starting at
line 210. Each string calls the typing
routine at line 120 after being identified
(or reidentified). Add as many strings
as desired at this point. The text sub-
routine uses a FOR ... NEXT loop to
parse the string one character at a
time. Line :1.60checks for spaces, and if
the character is not a space, Iine 170
toggles the speaker to make a tapping
sound. A short delay is produced in

A 6502 Book

The book, 6502 Assembly Lan-
guage Programming, by Lance Lev-
enthal, is part of the Osborne series. It
is the latest entry into the list of books
for 6502 assembly language program-
ming. Lance Leventhal has also written
several other books in the Osborne
series. His technical reputation was,
previously established by an industry
standard - Introduction to Micro-
processors: Software, Hardware, Pro-
gramming; a Prentice Hall publication.
Of particular signiticance is the fact
that all programs in the book were
tested on an Apple II.

My negative comments are few.
There is not enough descriptive
material for the beginner who is trying
to learn outside a classroom. The
Osborne-influenced style of presen-
tation is sometimes difficult to read.
And, as with most other6502 books, an
.assurnption is made that the reader
already knows how to begin a pro-
gram. Another area, indexing, is more
thorough than other books on the 6502
but assumes the reader is familiar with
the concept. Beyond these minor
complaints, I found the book to be
quite acceptable.

Extensive data is provided for
programming the 6502. Although the
book isn't intended for hardware
desiqn, the techniques of program-
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ming 6502 devices and the related
interface components are thoroughly
described. For the hardware person
who programs, there are plenty of
useful how-to-do-its. For the software
person, an equally diverse range of
information is provided. The patient
beginner can eventually find answers
to most any 6502 programming ques-
tion. (Especially if some questions can
be answered by associates in a users
group.)

Because this book contains such
an in-depth and wide ranging coverage
of 6502 programming, no short review
like this one, can be too effective.
However, here is a brief summary of
the contents of the 16 chapters of this
book.
• Chapters 1 and 2 - These chapters
contain information on the basics of
assembly language programming
and support systems used for the
development of programs.

• Chapter 3 - All the 6502 instruc-
tions, including address modes,
flags and special features are dis-
cussed here. .

• Chapters 4 through 10 - Develop-
ment of a wide range of programs
and techniques are included in these
chapters.

• Chapter 11 - I/O techniques for the

6502 and all the related I/O devices
are covered in this chapter.

• Chapter 12 - The most extensive
development of the 6502 interrupt
capabilities I know of is provided
here. All the devices used with the
6502 are covered, too.

• Chapters 13 thru 15 - Programming
tasks, development, documentation
and redesign are the subject of
these chapters.'

• Chapter 16 - Sample projects con-
clude the coverage of 6502 Assembly
language programming.

This is one of the better books on 6502
programming. It will make a worthy
addition to your technical library.

The Source

Apple owners with modems can
take advantage of a national informa-
tion network. This network called The
Source is available over the telephone
system. For a one-time hook-up
charqe- of $100.00 and small charges
for connect time and memory use, you
can benefit from these features:

• UPI and NY TIMES, BIZDEX and
misc. data bases.

• Text editor and formatter (80
columns).

• Inter-user messages (mail box) .

• Public bulletin board.
• Chatting with other users.
• Disk storage @ $.033/2K/day.
• Applications programs (141).
• Languages: Ext. Basic, Fortran,
Cobol ,RPG-II, Pascal.

A'variety of other features are planned.
Users claim all sorts of benefits from
financial advantages to cam raderie
and friendship. For more information
contact: Telecomputing Corporation
of America, 1616 Anderson Road,
McLean, Virginia 22102.

Mensa

A new Special Interest Group has
been formed within American Mensa.
The Group, The Apple Cart, is pri-
marily for owners of Apple Computers.
It publishes a newsletter and operates
a software exchange for its members.
Annual dues are $4.00 for Mensa
members and $6.00 for those who are
not members of Mensa. For more infor-
mation send a stamped and addressed
return envelope to:

C. Brandon Gresham, Jr.
National Coordinator
The Apple Cart
23 Van Buren Street
Dayton, OH 45402 0
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STOCK MARKET ANALYSIS PROGRAM
DJI WEEKLY AVERAGE 1897-1980

ANAl' (ANALYSIS 1) is a set of BASIC Programs which enables the user to
perform analyses on the Dow Jones Industrial weekly average data. From 6
months to 5 years of user selected OJI data can be plotted on the entire screen
in one of 5 colors using Apples' High Resolution capabilities. The DJI data can
be transformed into different colored graphic representations called transforms.
They are: user specified moving averages: a least squares linear fit (best straight
line); filters for time. magnitude, or percentage changes: and user created rela-
tionships between the DJI data. a transform. or a constant using +.-.x./ operators.
Colored lines can be drawn between graphic points. Graphic data values or
their dates of occurrence can be displayed in text on the screen. Any graph or
text can be outputted to a users printer. The Grid Scale is automatically set to
the range of the graphs or can be user changed. As many colored graphs as
wanted can be plotted on the screen and cleared at any time ..The user can code
routines to operate on the OJI/transform data or create his own disk file data
base. ANA 1 commands can be used with his routines or data base. An Update
program allows the user to easily update the OJI file wi1h current DJI weekly
data.

The ANAl two letter user commands are: CA = Caicurate.no graph. CG = Clear
Graphs. leave Grids. CK = Checking out program. known data. CO = Color of next
graph (red. green. violet. white. blue). CS = Clear Screen. DL = Draw Line between
points. FI = Filter data for time. magnitude. or percent change. FU = Data. trans-
form. or constant Function with +.-.x./ operator. GO = Graphic mode. display
all Graph Data on screen. GR = Graph data to screen. GS = Set Grid Scale. HE = Help.
summary of any commands usage. LD = Load Data from disk file from inputted
date to memory. LG = Leave Graphs, automatic Grid rescalinq. LO = LOOk. select
a range of the LD data and GR; All commands can now be used on this range.
LS = Least squares linear fit of the data. MA = Moving Average of the data. NS =
No Scale, next graph on screen does not use Grid Scale. NT = No Trace. PR = User
implimented Printer routine. TO = Text mode. display Text Data on screen. TI =
Time number to date or vice versa. TR = Trace. TS = Text Stop for number of lines
outputted to screen when in TD. U1/U2 = User 1/2 implimented routines. VD =
Values of Data outputted in text. VG = Values of Grid; low/high/delta. VT = Values
of Transform outputted in text.

APPLE® II, 48 K. APPLESOFT
ROM CARD. DISK II DOS 3.2
ANAl DISK" MANUAL ••. $49.95
(CA residents add 6% sales tax)

GALAXY
DEPT.CCI
P.O. BOX 22072
SAN DIEGO, CA 92122

, Software Review in Call-A.P.P.L.E. (2/80): "An example of an excellent piece of
software exploiting most of Apple ll's major features." Overall Rating = 92.1
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You don't even have to touch the
light pen to the screen. It works as
much as a quarter of an inch away
from the glass.

On a RUN, you get tic-tac-toe,
with the computer getting smarter
(and harder to beat) if it loses a
game. On the game grid, a white
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Stephen B. Gray

For this sixteenth go-around,
let's look at three light pens that
open a whole new world of game and
graphics programming, a short
graphics program that may give you
some ideas and three clever game
cassettes.

Light Pens
One pf the more fasdnating

computer peripherals is the light
pen. It doesn't just sit there and hum,
like a disk drive. You can do
something with it, in fact, a great
deal.

With a light pen, you can playa
game on a CRTwithout ever touching
the keyboard. No need to memorize
which key does what in a game. Just
touch the pen to the screen.

Many other applications may
come to mind, such as menu
selection, graphics, even computer
music.

Four Level-II 16K light-pen cas-
settes were advertised by Quality
Software in the Dec. 1979Creative (p
181). The programs, which can also
be used without a light pen, are
Sketch-80, poker, rummy, Match
Cards (Concentration) plus Bank
Shot and Fastgammon.

Let's look at three light pens now
on the market. By the way, the name
is a misnomer. You don't write
anything on the screen. You point,
and the computer figures out just
where you're pointing.

3G Light Pen
The light pen from 3G Company

Inc. (Rt. 3, Box 28A, Gaston, OR
97119) has, Iike the other two pens,
the shape of a slim felt-tip pen. The
3G pen has a cord connected to a
small circuit board, 2 by 2 3/4 inches
in size. The board contains an·
amplifier, covered by a potting

compound to prevent shorts. A
connector is attached, to plug into
the expansion port at the left rear of a
Level-II TRS-80 keyboard. The con-
nector is double-ended, so that it fits
between the expansion port and the
cable that goes to the expansion
interface, like a link in a strand of
pop beads. The 3G light pen gets its
power from the TRS-80.

You plug the card in, then load
the program provided by 3G on
cassette. With RUN8000, you get the
short demo program that shows in

the photo. It asks WHICH IS THE
CAP-ITAL OF OREGON? and gives
three choices, each followed by a
white square. If you point with the
light pen to the square following
WINSTON, the display tells you NO,
THAT'S A CIGARETTE. If you point
at the GASTON square, the response
is NO, BUT THANKS FOR THE
THOUGHT. if you aim at the SALEM
square, you get YOUARE RIGHT!

cursor flits from one of the nine
squares to the next, in sequence,
waiting for you to touch one of them.
Once a square has an X or 0 in it, the
cursor no longer stops at that
square.

A minimum of paper comes with
the 3G pen (which is $34.95 plus
$1.50 for postage and handling). One
sheet tells how to use the pen, and
how to create your own program. To
create your own, you use two
GOSUBs, provided on the other
sheet. One "initializes things," the
other "makes sure the correct light is
detected." The nub of it all is,
"Wherever you want to select an
answer by pointing the 3G pen to the
screen, create a graphics block for
each choice in a FOR 100p... 1f INP
(99) > 127, the pen has detected
light-this is when we GOSUB ~!OOO.
PP= 1 is returned from GOSUB 2000
if the light detected was actually one
of the graphics blocks."

CREATIVE COMPUTING



INP(99) means the computer is
reading the light-pen input at input
port 99. See page 8/4 of the TRS-80
Level-II manual for more details. .

3G also provides a printout of the
"capital of Oregon" demo program.
No printout of the tlo-tac-toe pro-
gram is provided, as it is quite long,
about 200 lines, some them multiple-
statement lines.

Micro Matrix PhotoPoint
The $19.95 Photof'otnt light pen

from Micro Matrix (Box 938, Pacifica,
CA 94044) comes with three pages of
information, .a cassette with three
games (backgammon, tlc-tac-toe;:
word sampler) and a 9-volt battery
that pJugs into a battery clip con-
nected to the light-pen cable. .

The cable also has a plug that
connects to the cassette recorder's
AUX jack for low sensitivity (ignores
text, looks only at graphics) or the
MIC jack for high sensitivity (pen is
sensitive to any light from the
screen, but is mostly insensitive to
ambient light).

The PhotoPoint uses the ampli-
fier in your tape recorder, which is
why it is $19.95. To turn on the
amplifier, remove any cassette from
the machine, then hold in the

record-interlock pin and at the same
time press down the Record and Play
buttons.

The pen has a hollow tip that is
removable, providing a choice of
either a t-mrn or. 2-mm aperture. To
play the backgammon game you
need to use the MIC jack, and to
remove the tip. To move the back-
gammon men, you point at selection
dots, one of which is located at tile

inner end of each point. If you try to
make an invalid move, the computer
will tell you so. When you touch any
of the selection dots, they flicker in
rotation as though a black dot were
Circulating among them. The selec-
tion dot turns to an X when you
select a FROM-and also when you

select a TO -.
Many other applications may

come to your mind, such as menu
selection (picking, from an occa-
sional on screen list, the next thing
for a program to do), graphiCS, even
computer music.

In the tic-tac-toe game, you have
to aim rather precisely at a point 1/8
inch to the right of one of the
numbers in each of the nine game
squares for your choice to be sensed.

Word Sampler is more of a
demonstration than a game. You
write a short sentence, or else the
computer chooses THE QUICK
BROWN FOX JUMPED OVER THE
LAZY DOG. You point to any of the
words, and the computer displays
that word above the sentence, start-
ing at the left margin, and continuing
with further words, so you can
construct a new sentence from the
old one.

The instruction sheet includes
two programs for the PhotoPoint.
One is called the Cube Chase. When
you point the pen at the white square
(not really a cube) on the screen, it
quickly moves elsewhere, The pro-
gram is quite simple, and is re-
arranged and edited here to be easier
to understand:

PHYSiCiANS'fRS-80•
BOBWHITE MEDICAL SOFTWARE (C) is offering a number of
programs designed to get your TRS-80"started being useful in
your office right now.
You do not have to spend the many hours initializing patient
accounts to disc, or eyen finding the space to do this on discs.
You can start right out doing highly usetul and important tasks
on your computer, in your office, with a minimum of prepara-
tion and start up time.
Programs range from a "Business System" which handles all
of your daily financial figures each day and keeps track of all
totals, gives you up to the minute accounts receivables, dis-
plays trends, allows you to provide yourself with daily printed
financial totals, and a month end report, to an insurance form
writing capability which actually makes filling out Insurance
forms "Fun".
The operation of the proqramts) offers no difficulty to the
novice computer operator, provides fUll error trapping, allows
you to review and/or change entries even after the fact. And for
utter ease of correcting what has just been entered there is a
display of what it was on the screen. For visual delight the pro-
gram gives you a histographic (computerese for a graph) repre-
sentation of your daily financial totals. ~II programs have been
debugged by virtue of many months of actual dally use in an
active office practice.
Programs will run with either NEWDOS or TRSDOS but you
must specify which DOS you are using or prefer to have the
program run with (the NEWDOS - open "E" - makes the
programming more versatile).

Requires 48K RAM and two disc drives
At $350for the whole packageyou can't afford to bewithout it.

WRITEORCALLFORA FREECATALOG
For further information write:

BOBWHITEMEDICALSOFTWARE
P..O.Box 742,LaCanadaFlintridge;CA91011• (213)790-0383
"TRS-80 is a registered trademark of the Tandy Corp.

CIRCLE 116 ON READER SERVICE CARD -.I

The world's most popular microcomputer, with 16K of
memory and Level 11 basic for only $750,complete with
full 90 day Radio Shack warranty. We accept check,
moneyorderorphoneorderswithVisaorMasterCharge.
(Shipping costs added to charge orders).
Disk drives, printers,
peripherals, software
and games • . • you
name it, we've got it
(Both Radio Shack &
other brands). Write
or call for our
complete price list.

C&S
ELECTRONICS MART

Ltd.

32 E.MainStreete Milan Michigan48160e(313)439-1400
CIRCLE 119 ON READER SERVICE CARD



Strings, cont'd .

100 CLS
110 REM ••A$ = THE CUBE ••
120 A$ = CHR$ (1.91)+CHR$ (191)
130 PRINT "PUT THE PEN ON THE

CUBE"
140 REM" RANDOM LOCATION ••
150 R = RND (959)+ 64
160 REM" PRINT CUBE ••
170 PRINT@R, A$;
180 REM" I = SAMPLE OF THE

PEN ••
190 I = INP (255)
200 REM" PRINT SAMPLE ••
210 PRINT@50,"INP(255)=";I;
220 REM ••RESET PORT··
230 OUT 255,4
240 REM •• IF I IS GREATER THAN

130 THE"
250 REM" PEN SEES LIGHT;

RELOCATE CUBE··
260 IF 1>130 PRINT@R,"";

:GOTO 150
270 REM" KEEP LOOKING ••
280 GOTO 190

You might think line 260 could be
separated 'into two lines, since it
contains two statements. Try it by
deleting the last nine characters of
line 260 and adding .

265 GOTO 150
which will make quite a difference.
Why? (Hint: IF ..... )

Micro Matrix says one of the
software companies (Instant Soft-
ware) will sell a variety of light-pen
programs for the PhotoPoint, at
$7.95 to $14.95. Also, if you change
the INP number from 255 to 99, you
can use PhotoPoint programs with
the.3G pen, and vice versa.

Esmark's Vidiet-Stik

Slimmer, longer and more ex-
pensive than the other two light
pens, the Vidiet-Stik at $62.95 plus
$1.50 for p&h from Esmark Inc.
(507112 E. McKinley Hwy., Mish-
awaka, IN 46544) has both a built-in
amplifier and a switch in the tip, and
comes with a demo tape that
includes three games.

The switched tip makes the pen
easier to use, says Stephen Tous-
saint, President of Esmark, because
"it never misfires, and you don't have
to be so careful about moving the
pen around."

To use the Esmark pen like the
two others, so it's always on, put the
cap on, make a hole in it and put a
1/8-inch piece of plastic tubing
inside the cap to depress the switch
tip. As of the beginning of 1980, all
Esmark pens have been supplied
with this cap.

The Vidiet-Stik consists of a 6
3/4-inch pen connected to a small
junction box to which is also
connected a cable with a jack at the
end. The. box and cable-with-plug
connect between the recorder's EAR
jack and the TRS-80 cable. '

After putting jacks into plugs,
you protect an area of memory for the
machine-language light-pen routine
to be loaded into. The number you
use for memory protection depends
on how much memory you have.

The Demonstration Tape instruc-
tions tell you how to first load a test
program that enables you to set your
monitor's "contrast and brightness
levels until accurate operation is
achieved."

Then you can go on to the
TOWERS game, which is Towers of
Hanoi, and which is a natural for a
light pen. Each of the three towers

has a white square beneath it. To
move a disk, you point first to the
square beneath the tower from which
the disk is to be moved, and then to
the square under the tower to which
the disk is to be moved. Although in
theory you should push the Vidiet-
Stik against the glass until the
switch clicks on, you need only push
until the switch contacts meet, at
which moment the square under he
tower disappears.

If you try to put a disk on top of a
smaller disk, ILLEGAL MOVE is
displayed.

With seven disks to be moved,
the minimum number of moves is
127, which takes awhile. If you rest
your light-pen-holding hand on the
top rear of the keyboard, you might
just depress the BREAK key. Care-
ful. ..

The TOWERS game is a much
more interesting game when played
with a light pen than with a keyboard,
because all your attention is on the
screen, and you can play much
faster. The computer keeps score of
how many moves you take to transfer

the seven disks. After you learn the
trick, it's merely a matter of trying to
do it in 127 moves, which isn't easy if
you're tired or distracted.
, The second game, AWARI, is the

old Egyptian game of transferring
beads from one pit to another, and is
made muc~ easier with a light pen. In

the Esmark version, you can let the
machine play against itself, or a-
gainst you, or you can play against
another person and let the computer
keep score. Once you've learned how
to beat the machine, from then on it's
only a matter of figuring out how to
do it faster.

STIK-TAC-TOE is a standard tic-
tac-toe game, on a 3-by-3 grid, The
test program fills the screen with
numbers from 1 to 255. When the
brightness and contrast are set
properly, touching any number with
the Iight pen causes all other numbers
to disappear momentarily from the
screen.

Using the pen and the software,
you can select "anyone of up to 255
unique items presented on the CRT
at one time," which in the test
program is 255 numbers. .

Vidiet stands for Video Integrated
Electronic Tracking. The 33-page
manual explains how the tracking .
software works, by causing "all 255
selectable positions on the screen to
blink on and off in such a way that
each emits, one bit at a time, a binary
number which is equal to its position
on the face of the screen." This
binary number "precisely identifies
where the Vidiet-St ik is pointing."

This Signature Coded Target
Recognition routine is proprietary,
and has a patent pending on it. It's
used only in the test routine, not in
the three games.

The test program and STlK-TAC-
TOE'game are given in Basic,and both
include the assembler code required
for the light pen. Also included is an
assembler listing of that code, called
LlNKEDIVIDIET, along with machine
language listings of the Vidiet-Stik
driver software for the TRS-SO.
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VIDIET contains seven subrou-
tines, such as for detecting the
.Incomtnq light pulse, and for lo-
cating the pen's relative position on
the CRT and then returning this value
in the HL register pair to the
mainline routine. These programs
can also be used with TRS-80 disk
Basic under DOS.

Esmark offers Level-II "Light-
Ware" tapes each month, with "up to
five new games, puzzles, drills and
educational quizzes or simulations."
One of last year's tapes. contains a
four-peg jump puzzle, Othello "with. a
twist," and a game of LIFE with
mutations, at $19.95. Only the cali-
bration program and STIK-TAC-TOE
work with Level-I.

Short Program #8

David Riley, of Ferndale, Mich-
igan, sent in a short program whose
"overall effect is to produce an
everchanging picture just above the
center of the screen:

5 CLS
10 B = RND(192)-1: IF B<129 GOT010
11 U=RND(192)-1:IFU<129GOT011
12 S = RND(192)-1 : IF S<129 GOT012

\..

13 S1 = RND(192)-1 : IF S1<129 GOTO
13

14 D = RND(192)-1 : IF D<129GOTO
14

20 POKE 15580,U:POKE 15643,S:
POKE 15644,B: POKE 15645,D:
POKE 15646,S1

30FORX=1 T0500:NEXT:
RANDOM: GOTO 10

"Lines 10-14 set their variables to
the TRS-80 graphics codes. Line 20
pokes these values into the screen
positions right around each other.
Line 30 is a timing loop and restarts
the sequence."

The program creates a cluster of
five graphics characters, four across
and a fifth one on top of the second
of the four.

Can you shorten the program by
simplifying the method of generating
five random numbers between 129
and 191? Can the repetitiveness of
lines 10-14 be reduced or eliminated?
How can this program be used to
create patterns of a decorative na-
ture?

By the way, if you'd like to see
which graphics characters areactu-
ally used to make up the cluster, you
could add a line

21 PRINT@464,U;S;B;D;S1

TRS·80/NORTH STAR
SOFTWARE

By J. Roehrig as seen in Byte, Kilobaud and
Personal Computing Magazines

1, Chess - written in Basic. Beats Microchess.

2, Scrabble - makes your computer a Scrabble
opponent.

3, BaMbaIl- based on Major league results, keeps
all statistics. Players perform true to life. Seen iri
July 1978 Personal Computing and November
1979 Byte.

4. Bowling Secretary - keeps all necessary statis-
tics. Seen in June 1978 Kilobaud.

5. Tax •• - all new tax rates. long form. short form,
Schedules A, B, C and li1come Averaging. Seen in
March 1978 Personal Computing.

6. ACc:oun1lng - double entry system produces
.)pumal Entry Log. Baian08 S~t and Income
Statement.

7. Basketball- just like Baseball. Cover article from
January 1979 Personal Computing.

8. Horse Racing - improved version of December
and January 1980 Byte article. Graphics, horses
run true to form, past performances maintained,
Realistic win, plaoe and show payoffs.

9, Trottenl- same as above bullor Trollers.

10. Handicapper - a systematic way to evaluate
wagers at the Track or OTB.

11, Games - 30 TIC TAC TOE as in April 1978
Kilobaud, Boxing as in January 1978 Personal
Computing and Football as in February 1978
Personal Computing.

12. Backgammon - a challenging opponent who
uses the doubling cube. Very graphic.

NEWNEWNEW- TRS·80GraphicSkillGamesfor2playersor1againstthecomputer:
13. Baseball14. Boxing15. Football16. Golf17. Bowling18. HorseRacing

All programs have been improved; each has its own instruction booklet and
sells for: Cassettes $7,6 for $40,12 for $75,18 for$105
Diskettes $10, 6 for $55, 12for$100, 18for$140

SENDORDERSTO:

JJR DATA RESEARCH
Box 74 Middle Village, NY 11379

or CALL C.O.D.'s TO: (516) 643·1931 (C.O.D.'sshippedwithin 48 hours)
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which will print the five character
codes under the cluster. You could
go even further and show the
individual characters that make up
the cluster, since it's often difficult
to figure out what they look like
separately:
22 POKE 15889, U
23 POKI; 15895,S
24 POKE 15900,B
25 POKE 15905,D
26 POKE 15910,S1
which puts each of the five graphics
characters under its corresponding
code. if you do this, you may want to
lengthen the timing loop to provide
more time for examining the five
parts that make up the main cluster.

Micro-Fantastic Programming
Three fasclnatlnq Level-II 16K

games are available from Micro-Fan-
tastic Programming (Box 2307, Grand
Central Station, New, York, NY
10017).

In WORDO ($14.95) you guess the
word chosen by the computer, with
.clues furnished by your TRS-80
about letter position. But instead of
guessing a letter at a time, as in
Hangman, you guess an entire
five-letter word. The computer tells
you how many letters in your word...l

TRS·80
SAVE 10%, 15%
andmoreoncomputers,peripherals,soft-
ware,andotherRadioShack" products.

Offered Exclusively By

PANAMERICANELECTRONICS,INC.
A

lIadle lllaeli
Authorized Sales Center

1117CONWAY MISSION,TX7ffm
EAST 212/283-0534
WEST 213/564-5463

NORTH CENTRAL 312/666-6098
SOUTH CENTRAL 512/581-2765i",,~1(main ~elePhone number! (III]

NOTAXESonout-of-stateshipments,
FREEdeliveryavailableonminimumorders.
WARRANTIEShonoredbyRadioShack®,
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in playing the game, plus the huge
store of words. You're supposed to
use only real tlve-letter words, al-
though the computer has no way of
knowing you're cheating if you enter
ABCDE. Although it is programmed
to label as NOT VALID any combin-
ation of five letters that doesn't
include a vowel or aY.

The wordbank includes WAXEN,
MOXIE, VIDEO, LYRIC, and BAYOU,
in addition to ordinary words such as
BLANK and CANDY.

While WORDO is a mental chal-
lenge, WHEREAMI? is test of quick
reflexes, and I found it just as much
of a challenge.

The basic idea is simple. The
playing area for this "penny arcade
game for two" is a large rectangle. A
small box appears now and then at
various locations, either with a
number in it to show the points you
get if you hit it before your opponent
gets there, or question marks to
show it may be a plus or a minus
score, revealed upon being hit.

When the playing area appears,
two arrows start moving upward on
either side of the field. You control
one, with four keys making your
arrow go up, left, right or down, and
your opponentcontrols the other. All,

FUN FOR YOU FUN FOR TWO
THE STOCK EXCHANGE· Stock Trading for 1 or 2

"The best by far of the Stock Market games we've seen"
80 SOFTWARE CRITIQUE

WORDO . The Ultimate Word Game for 1 or 2

$15.95

$14.95
"Much more fun and more of a challenge than Hangman and similar word games"

80 SOFTWARE CRITIQUE

WHEREAM I . Penny Arcade Race To Hit Score Boxes for 2 $10.95
"Good for an Arcade game"

80 SOFTWARE CRITIQUE

SEE REVIEW BY SrEPHEN ~RAY IN TRS-80 STRINGS -
MARCH ISSUE OF CREATIVE COMPUTING

TRS 80 LEVEL II 16K
A VA/LABLE A T THESE F/NE DEALERS

ARKANSAS
Com""terland, little Rock
CALIFORNIA
Computerland, San Francisco
Computerland, San Bernardino
Computerland, San Diego
Computerland, Sacramento
Computerland, San Rafael
Computerland, Santa Rosa
Computerland, Belmont
Computerland, Walnut Creek
COLORADO
Computerland, Colorado Springs
CONNECTICUT
Computerland, Fairlield
DISTRICT OF COLUMBIA
The Program Store. Washington
FLORIDA
Adventure International, Longwood

ILLINOIS
Computerland, Mundelein
Computerland, Downers Grove
Computerland, Daklawn
Computerland, Niles
Computerland, Peoria
MARYLAND
Computerland, Rockville
MASSACHUSETTS
The CPU Shop, Charlestown
Computerland, Wellesley Hills
MICHIGAN
Level IV Products tnc., Livonia
MINNESOTA
Computerland, Hopkins
Computerland, Bloomington
NEW HAMPSHIRE
(TSE) Software Exchange, Millord
Computerland, Nashua

NEW JERSEY
Computerland, Cherry Hill
NEW YORK
Aristo·Craft, New York
Computerland, Carle Place
H&E Computronics, New City
NORTH CAROLINA
Computerland, Columbus
Computerland, Mayfield Heights
OKLAHOMA
Computerland, Oklahoma City
UTAH
Computerland, Sail Lake City
WASHINGTON
Computerland, Tacoma
Computerland, Federal Way
CANAOA
Computerland, Toronto, Canada

Or send orders to:
© MICRO·FANTASTIC PROGRAMMING

DEPT: CC • P.O. BOX 2307 • GRAND CENTRAL STATION. N.Y., N.Y. 10017
DEALER INQUIRIES INVITED ·TRS.80;s.t"demarkO'theT,ndyCo,p
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you have to do is to change the
direction in' which your arrow is
moving, so that it hits the box.

But if you go in direct reverse,
such as trying to go north when just
before you were heading south, your
opponent scores any plus points that
happen to be in the' box. If you hit
your opponent's arrow, he scores. If
you hit the border, he scores. And if
you hit the mystery box and it
contains a minus score, It's sub-
tracted from your score.

So WHEREAMI? is not all that
easy, because you don't have time to
stop and think, as in WORDO. You've
got to hit the box before your
opponent does, and he's heading
right for it, and there's no time to
lose, and. , .

Foronly$10.95, you too can wear
your nerves to a frazzle trying to hit
boxes with arrows. Or are you quick
on the draw?

The third game, THE STOCK
EXCHANGE, is meant for someone
very familiar with investing in stocks,
or someone who wants to learn all
about it.

The object of this game is to
increase the value of either of your
two $100,000portfolios of ten stocks
each, or to play against someone,
with a portfolio each.

You can buy and sell, long or
short. The display shows the DJII
index, and arrow indicating whether
the market is higher than the
previous day's closing, and a number
showing exactly how much. The
display also shows the day of the
week (you start on Monday morning)
and the time (you start at 10:00). The
time changes every two minutes,
"corresponding to about four sec-
onds in real time."

A list of ten stocks and their
current price is displayed. With each
time change, the stock prices also
change. You can't just sit and think
about what to do. The market is
moving, and you've got to move with
it, buying and selling to increase the
value of your portfolio(s).

There's a 1V2 -percent commis-
sion charge when you trade stock,
and you have to be caretuI not to buy
or sell short beyond your available
cash. You can stop at the end of a
day's trading, or g~Q.on.

This is highly complicated, and I
won't tell you how much I lost. If
you're in the market, or would like to
try your luck with no investment
other than $15.95 for the cassette,
this game might be just the thing to
drive you nuts. Or do you think you
really know how to play the mar-
~? 0
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CP/M 2.0
Expand the horizons of your TRS-aO
model" with the industry standard oper-
ating system, CP/M version 2.0, and get
these advantages over TRSDOS:

• compatible with hundreds of existing
software packages

• wide choice of programming
languages: BASIC, PASCAL, FORTRAN,
COBOL, C, ASSEMBLER, and others

• faster disk access
• more storage per diskette
• assembler, editor, file handler, and

dynamic debugger included with
the operating system

Introductory price: $175 including manuals

For full details about how CP/M 2.0 can
improve the performance of yourTRS·80
model II, contact:

PICKLES & TROUT
r.o. BOX 1206. GOLETA. CA 93017. (805) 967-9563

CP/M is a trademark' of Digital Research Inc. TRS'BO is a trademark of Tandy Corp.
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FREE
DATA PROCESSING SUPPLIES &

ACCESSORIES CATALOG

NEW CATALOG FROM ALPHA SUPPLY CO.
FEATURES ...
• RIBBON SELECfION GUIDE
• MAGNETIC MEDIA STORAGE SYSTEMS
• DISKETIES
• MAJOR BRAND NAME MERCHANDISE

See us at the West Coast Computer Faire, Booth # 615C

To request a catalog, write or callcx.lph~1u1>1>1~(OIIIlNn~
9625 Mason Ave., Chatsworth, Ca. 91311 / (213) 882-9818
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PRODUCTS FORTHE TRS-80· §MALL
if'W~~~
YSTEM

MACHINE'LANGUAGE GAMES
AIR RAID, BARRICADE or RSL-1: - 510.00 each, all 3 for 525.00

AIR RAID: A super shooting gallery; our most popular game. Ground based
mi 55; Le launcher shoots high speed ai rcraft! Hours of fun!

BARRICADE: "BREAKOUT" for the TRS-BO! Break through 5 walLs with
high-speed ball and keyboard controLLed paddLe! 96 different options!

RSl-1: Enter patterns with repeating keyboard! Save patterns on tape (4
furni shed). Play John Conway's LIFE. FAST - about 1 second per generation!

ADVENTURE! $14.95 each, (3 or more, $12.50 each)

7 versions: 1-Adventureland, 2-Pirate's Adventure, 3-Mission Impossible,
4-Voodoo Castle, 5-The Count, 6-Strange Odyssey, 7-Mystery Fun House.

UTILITIES
RSlt-2: !lACHINE LANGUAGE_ITOR FOR t6K TRS-80'S - S26.95
RSII-2D: THREE VERSIONS OF RSlt-2 FOR DISK 5YSTE"S - 29.95
RSlt-2 RELOCATOR: PUT RSlt-Zl2D ANYWHEREIN "EIIORY - 9.95

Machine Language monitors with Z-80 disassembler! HEX and ASCII memory
dumps; EDIT, MOVE, EXCHANGE, VERIFY, FILL, ZERO, TEST, or SEARCH memory,
read/write SYSTEM tapes, enter BREAKPOINTS, PRINT with TRS232 or Centronics,
read/write di sk sectors d-ir-ect ly! RSM-2 tape Loads at top of 16K LEVEL I or
II; RSM-2D di sk incLudes 3 versions for 16K, 32K and 4BI(.

DCY-l: CONYERTSYSTEM PROGRAMSTO DISK FILES -$9.95. Exe cut e Adventure,
Air Raid, RSL-1, ESP-1, T-BUG, etc. from disk, even if they interfere with
TRSDOS! New version works with TRSDOS 2.3.

BASIC-1P: LEVEL-1 BASIC WITH PRINTING! - S19.95. Run any LEVEL-I BASIC
program on your 16K Level-2. PLUS LPRINT and'LUST with our TRS232 or
Centronics. Furnished on tape; can be used from disk.

OTHER PRODUCTS FOR THE TRS-80'

ESP-l: 529.95. Assembler, Editor" Monitor (80BO mnemonics)
lST-1: 8.00 .• Listing of Level-1 BASIC with some comments

See your deaLer or order di rect from Small System Software!
CALIFORNIA residents please include 6X for state sales tax.

SMALL SYSTEM SOfTWARE ;i; P. O. BOX 366 • NEWBU.RY PARK, CA 91320
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MODEL-II TRS-80·
CP/ ••••VERSION 2.0 FOR THE NODEl-II - $170.00. latest version from Dig4tal
Research. Runs both s inq Le and double density disks! "Standard" version
runs nearly any CP/M software, including Cabot, Fortran, C-Basic, M-Basic,
business and accounting packages, etc. Hundreds of programs eve! table!

RSMU: ENHANCEDRSM ftC)NITOR fOR THE MODEL-II - $39.95. Relocatable version
of RSM-2D plus screen editor for modifying either memory or disk sectors in
both Hex and ASCII, split screen scrolling, and formatted serial or parallel
printing. Sold on self-booting disk; directions to save as TRSDOS file.

PROFESSIONAL SOFTWARE
MICROSOFT MCRO ASSEftBLER - $80.00. Editor, Linking Loader, Editor, Cross
Reference ut i l i t ies , Produces relocatable code! Requires 32K, 1 disk.

MICROSOFT FORTRAN-$80.00. Fortran CompiLer, Editor, Library. Linking
Loader forms Fortran, Assembly and Library modules into one program! 32K, 1
disk. SAVE! Order both Macro-Assembler and Fortran for 5150.00.

THE ELECTRIC PENCIL FOR THE TRS-80: TAPE-S99.95, DISK-S150.00. Popular
video editor for creating and saving text files. Prints fot-nat t ed copy with
right justification, page titling & numbering, etc. Upper Case only, or
lower case with modification. 16K LeveL-1 or 2 (tape).

CP/"" OPERATING SYSTE" FOR THE "ODEL-I - S145.00. The SOSO/ZSO "Software
Bus for the Model-1 TRS-BO. Includes TRS232 and RS-232-C software,
lower-case support, debounce, DCV-2 and other unique utilities. Allows use
of many avai lable programs written for CP/M.

PRINTER SUPPORT
TRS232 PRINTER INTERFACE - 149.95 (+$2.00 shipping). Assembleti" and tested
printer interface for RS232 or 20-mi l current loop printers. Expansion
interface not required. Print from level-II BASIC, CP/M, BASIC-1P, ELECTRIC
PENCIL, et c. St andard cas set te softwa re included.

TRS232 "FOR"ATTER" SOFTWAREPACKAGE - S14.95. Adds page and line length
controL, printer pause, "smart" line termination, etc. to TRS232.

RS"232:
PEN232:
EDT232:

Adds RS-232-C capability to RSM-212D - 59.95
RS-232-c for cassette Electric Pend L - 9.95
TRS232 and RS-232-C for disk/tape EDTASM- 9.95

++CP/M tm DigitaL Research, Inc. +TRS-80 tm Tandy Corp.

SMALL SYSTEM SOFTWARE E P. O. BOX 366 • NEWBURY PARK, CA 91320
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Brsonal
Electronic
Transactions

by Gregory Yob
I am happy to hear from you. and encourage

your correspondence. I will try to acknowledge all
correspondence. and a SASE makes things easier
for both of us. Please send your letters to
"Personal Electronic Transactions" c/o PO Box
354. Palo Alto. CA 9430).

Belatedly I Mention:

As a columnist, I am supposed to
be up on everything concerning the
PET, and in practice this ideal is rarely
met. Amid the many fine PET products
are those which I intend to mention
"next month" and then forget. to, or
those I learn about and then fail to
check out immediately.

. Connecticut microComputer of-
fers a line of analog-to-digital and
digital-to-analog interfaces for the
PET (Just the thing if you are into
controlling things at a higher level than
just 'on' or 'off'.) I won't describe these,
as CMC almost always has their adver-
tising next to this column (Just turn a
page or two.)

Cursor (PO Box 550, Goleta, CA
93017, 12 issues for $36.00) is a
cassette-magazine for the PET. Each
monthly issue has six programs for
your pleasure and an insert sheet with
gossip and other information in teeny
reduced type. Cursor is one of the
treasures in PET-land, and if you
haven't got it, go get it. Cursor
definitely gets my mark for having
good and original software. Many of
their programs have sound, and the
interface mentioned in my columns on
Music (Jan 79) works just fine ..

Quickies Revisited

In January ('80) I mentioned some
hex-to-decimal and vice versa routines
as examples of "Quickie" programs
which did a lot in 10 lines or less. You
were invited to send me examples of
other neat "Quickies" - the result? I
now have lots of two and three line
hex/decimal/gumbo conversion rou-
tines! What I meant was to see other
ideas, not better versions of hex and
decimal!!!

Is the PET Logical?

Turn on the PET, and enter:
PRINT 12 AND 7

If

Now try:

PRINT 12 OR 7
15

PRINT NOT 12 AND 7
3

PRINT NOT 12 OR 7
-9

Odd, isn't it? Let's start by looking at
the Boolean truths first.

Enter this small program to see
how the PET determines if a number is
TRUE or FALSE:

10 INPUT N
20 IF N THEN PRINT "TRUE": GOTO 40
30 PRINT "FALSE"
40 PRINT
50 GOTO 10

RUN
7 1
TRUE

7 I'l
FALSE

7 -1
TRUE

As you play with this, you will discover
that:

ZERO IS FALSE
EVERYTH.I.NGELSE I S TRUE

When the PET is deciding if an IF is
to be executed or not, the expression
following the IF is evaluated, and then
checked for TRUE vs FALSE. TRUE (of
course) executes the following state-
ment or jump, and FALSE doesn't.

If you are sharp, this brings a
deduction: Relational operators pro-
duce numbers! Let's see if this is so:

NEW

10 INPUT "X,Y"; X,Y
20 PRINT X" >"Y"spVALUE:"X Y
30 PRINT X"- "Y"spVALUE:"X- Y
40 PRI NT X"<"Y"spVALUE :"X Y
50 PRINT
60 GOTO 10

Here, two numbers, X and Y, are
entered. In Line 20, their values and the
relation being examined, >, are dis-
played, and then the value of the
expression X>Y is shown. Lines 30 and
40 act in a similar manner. Here's a
RUN:

RUN
X,Y7 1,2
1 ) 2 VALUE: III
1 = 2 VALUE: I'l
1 < 2 VALUE:-l

.X,Y7 2,1
2 ) 1 VALUE:-l
2 = 1 VALUE: I'l
2 <1 VALUE: I'l

X,Y7 2,2
2)2 VALUE: III
2 = 2 VALUE:-l
2 < 2 VALUE: III

Ah, so - When a relational expression
is TRUE, the PET uses the number -1,
and when a relational expression is
FALSE, 0 (zero) is used.

This leaves you with two inter-
esting flexibilities with the PET. First,
you may use an expression without a
relational operator in an' IF test. For
example, IF X is the same as IF X <>0.
This saves space and runs faster.
Second, relational expressions can be
used in assignment statements, ie,
Y=X>3. Here are a few legal PET
statements:

IF X+5/Y THEN PRINT "HELLO"

IF 2+A$< B$ THEN PRINT "WHACKO"

M= (AS> 6$)+2- (A$ < B$)
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PET, cont'd ...
When brewing these concoctions, the
PET might get confused - and you will
see a ?TYPE MISMATCH ERROR. Use
parenthesis to separate numbers from
string comparisons.

On rare occasions, these may be
used to save some effort. For example,
suppose you have:

100 IF X < 10 THEN Y-2: GOTO 140
110 IF X)20 THEN Y~5 GOTO 140
120 Y=Q
140 REM .

This can be replaced by:
100 Y=-«X (1O)*2+(X )20)*5)

Take care to use parenthesis as
needed. The relational operations are
performed after the arithmetic ones.
For example, 1+2=3 will result in -1
rather than zero. 1+2 is evaluated,
giving 3, and then 3=3 is checked,
giving TRUE, or -1.

To understand how AND, OR and
NOT work, we need to take a short
detour into:

Two's Complement Tutorial

Most of you probably already
know how to count in binary. As a
refresher, here are a few numbers:

a is 0000 0000 0000 0000
1 is 0000 0000 0000 000 1
2 is 0000 0000 0000 0010
3 is 0000 0000 0000 0011
4 is 0000 0000 0000 0100
7 i s 0000 0000 0000 0·111
8 is 0000 0000 0000'1000
255 is 0000 0000 1111 1111
256 is 0000 0001 0000 0000

32767 is 0111 1111 1111 1111
(broken into groups of 4 for clarity.)

There is a reason for looking at
these as 16 bit numbers - the PET
does its logical operations on 16 bit
integers. If you wanted to use all 16
bits, the largest number would become
65535. However, if you did so, the

. smallest number would become zero,
and there wouldn't be any negative
numbers.

In the 6502 (and almost every
other computer too), the convention of
a sign bit is used. In the case of the
PET's integers, the highest bit (the one
on the left) is chosen for the sign. A
positive number has a sign of 0, and a
negative number uses 1.lf a shorttable
of numbers were how created, it would
look like this:
+256 is 0000 0001 0000 0000
+ 63 is 01100 0000 0011 1111
+ 2 is 0000 0000 0000 0010
+ 1 is 0000 0000 0000 0001
+ a is 0000 0000 0000 0000

o is 1000 0000 0000 0000
1 is 1000 0000 0000 000 1

- 2 is 1000 0000 0000 0010
- 63 is 1000 0000 0011 1111
-256 is 1000 0001 0000 0000

This method of making negative
numbers has the odd property of two
values for zero, Plus Zero, and Minus

Zero. If you try a few additions and
subtractions, this gets to be very
clumsy, very fast.

To simplify addition and subtrac-
tion with negative numbers, the opera-
tion of subtraction is changed to
addition with negative numbers: For
example, 15-7 is converted into
15+(-7). The new form of a negative
number consists of 1) Make the Sign
Bit a 1, and 2) Fli Pall of the bits - make
1 into 0 and vice versa. The Table
above would now become:

(+1 and up the same as before)

+ 0 is 0000 0000 0000 0000
- 0 is 1111 1111 1111 1111
- 1 is 1111 1111 1111 1110
- 2 is 1111 1111 1111 1101
- 63 is 1111 1111 1100 0000
-256 is 1111 1110 1111 1111

This system is called One's Com-
plement, and it still suffers from two
values of zero. Here is a sample
subtraction:

15 00000000 0000 1111
-7 1111 1111 1111 1000-y 0000 0000 0000 0111

(Remember we add these!)
(The carry goes into limbo to the left.)

Oops! We are one short - the true
answer is 8. The solution is to always
add one after doing subtraction.
Another solution is to make the
number negative, and then to add one.
Our table now looks like:

+256
. ,

is 0000 0001 0000 0000
+ 63 is 0000 0000 0011 1111
+ 2 is 0000 0000 0000 0010
+ 11 is 0000 0000 0000 0001

0 is 0000 0000 0000 0000
- 1 ~s -1-1 1111 1111 1111 1111- 2 IS 1111 1111 1111 1110
- 63 is 1111 1111 1,1000001
-256 is 1111 1111 0000 0000

This is known as Two's Complement,
and is the PET's method for doinq
integer arithmetic, Note that the Zeros
problem has vanished. One way to
visualize Two's Complement is shown
below: (Just for 4 bits this time)

+ 15 is a 1111
+ 14 is a 1110
+ 13 is o 1101
+ 12 is 0 1100.." 's . ~.lO.I~ ..

12 is 1 0100 0100

13 is 1 0011 IIOD
- 14 is 1 0010 Ilwl

15 is 1 0001 \\\0
16 is 1 0000 IIII

First, the smallest number in Two's
Complement is one larger in magni-
tude than the largest number- in the 4
bits shown above, the largest number
is +15 and the smallest is -16. Second,
if you start at the bottom (-16) and
count up, the numbers are the same as
the positive numbers starting at zero
with the sign bit changed.

The PET is Logical

At last we can attack AND, OR and
NOT. The PET takes the values being
used, converts them into 16 bit Two's
Complement Numbers, and then does
the operation on a bit-by-bit basis.
Here are some examples:

AND: 1100 If the bits match, they are the
0101 same. If they don't. the resu It
0100 is zero.

OR: 1100 If either bit is one, the re su lt
0101 is one. Both zero gives a zero.
1i01

NOT: 0011 Fl ip them - one to zero, zero to
1100 one.

Wi.th these in mind, to go back to the
first examples:
12 AND 7:

0000 0000 0000 1100 (12)
0000 0000 0000 0111 ( 7l
0000 0000 0000 0100 ( 4)

12 OR 7:
0000 0000 0000 1100
0000 0000 0000 0111
0000 0000 0000 1111

(12)
(71
(15)
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NOT 12 AND 7:
0000 0000 0000 1100 (12)
1111 1111 1111 0011 (-13)

- This is NOT 12
0000 0000 0000 0111 ( 7)
0000 0000 0000 0011 ( 3)

NOT 12 OR 7:
1111 1111 1111 0011 (-13)

(NOT 12 from above)
0000 0000 0000 0111 ( 7)
1111 1111 1111 0111 (-9)

The PET performs NOT first, then
AND, and 'finally OR, This can lead to
trouble if you aren't careful:

PRINT 1 AND 2 OR 33 r!,;!J C'>'u ~iI

PRINT 1 AND (2 DR 3)
1 oo~ CIO Olll

Use parenthesis liberally as needed.
One common operation is to setor

.clear bits in 8 bit bytes. You can use
AND to clear a bit by ANDing with a
zero in the bit's position. This can also
be used to remove unwanted bits
(known as masking). OR can set bits by
placing a 1 in the appropriate position
with OR.

I hope this is of some help. It is
hard to compress into two pages the
material which often takes 30 pages in
most beginning computer science
texts.

PET Has a Light Pen

A light pen is a photosensor
(usually at the tip of a pen-like wand)
which is placed next to a CRT screen.
The pen tells the computer where the
pen is placed on the screen. If several
options are put on the display, the pen



PET, cont'd ...
may be used to select between them.

3G Company (Rt 3, Box 28A,
Gaston, OR 97119) offers a light pen
for the PET at a cost of about $30.00.
My pen consists of a wand which looks
like a felt pen, a cable about 40 inches
long, and a small PC card which
attaches to the PET's User Port. The
enclosed instructions explain which
way to attach the pen to the User Port
(It's very easy to put it on upside down.
This is harmless, but the pen won't
work.) Also included are a listing of a
Basic program to demonstrate the use
of the pen, the bits used in the User
Port, and some insert sheets from two
software vendors, Quill Software and
Distinctive Interiors (an unusual com-
pany name!). The Quill offerings were
more interesting, so I obtained the
programs to see how the light pen
might be used.

The light pen works by creating a
cursor on the PET screen, flashing it,
and checking if the pen's output is
matching the cursor's flashing. Most of
the programs would draw several
squares on the screen and then flash
the cursor sequentially through the
squares. If the pen's presence was
suspected, the cursor's scan will stop
and a few more flashes made to verify
the pen's presence. This was fast
enough for two or three choices, and
went more slowly for more squares.
(One of Quill's programs simulates the
PET keyboard. The scan takes a few
seconds to do for the 75-odd keys.)

In many cases the light pen
wouldn't "catch" the cursor as it went
by. The pen has to be held perpen-
dicular to the screen, and I found that
turning up the screen's brightness
helped a lot.

Quill's software is seven programs
- most of which are simply standard
games modified to take the light pen's
input instead of the keyboard's entry.
One program, the Light Pen Keyboard,
shows some promise. It coulid be
developed further, say to at least give
input to a Basic program, or (even
better, but hard to do) to actually serve
as a substitute for the keyboard.

The light pen interests me in two
ways. First, the personal computer can
be used to assist handicapped persons
in several ways. If any of my readers
are doinq this, let me know. The light
pen may be simpler to use than a
keyboard for those with motor handi-
caps, for example. The second interest
is in relating to young children who
aren't very handy with language and
symbols. Pictures may be drawn on the
screen for the child to make selections
via the light pen. Most present personal
computer applications stress the infor-
mation/symbol processing aspect of
the machines - and they can be used

for entirely non-verbal and non-
symbolic activities (like Pong).

As an exercise for the light pen,
and to help launch new concepts
(perhaps), here is a program which lets
you draw simple pictures on the screen
via the light pen.

The first task was to see how the
light pen functioned. The low three bits
in the User Port serve the pen. Bit 2
provides the pen's power (CMOS
doesn't use much current, and the 1 or
2 mA of the PET's User Port is
sufficient.) Bit 1 is used to "cock" the
light Pen. By turning Bit 1 off and on,
the pen is enabled to detect light. Once
light is detected, the pen will remain
insensitive until Bit 1 is toggled again.
Bit o provides the pen's output, with 1
for no light and 0 for light.

My test program ended up like
this:
10 PRINT"cl r rvs sp sp sp sp sp sp sp sp
20 GOSUB 5000 sp sp"
30 PRINT"hm dn dn dn dn "PEEK(LP)
50 POKE LP,4:POKE LP,6.
60 FOR J~I TO 25:NEXT: GOTO 30

5000 REM INIT PEN "
5010 POKE 59459,254 ""'Y'
5020 LP=59471 '0' \' 0 (
5030 POKE LP,4:POKE LP,6
5040 RETURN
This drew a band of light at the top of
the screen, and the number 6 or 7
appears three lines below. When the
pen doesn't see any light, the value is 7,
and when it is on the band of light, 6
appears. In fiddling around with this I
learned that: 1) Lines 50 and 5030 are
absolutely required - once the pen
senses light, Bit 1 must be toggled. 2)
The delay in line 60 is needed (prob-
ably due to a RC circuit in the PEN -
remember that the PET screen flickers
at 60 Hz and needs to be filtered out.)
The minimum delay was FOR J=1 TO 6
with my pen, and I advise using FOR
J=1 TO 10 as your pen might be a little
different than mine.

In routine 5000, LP is used to
speed up the looking at the User Port
- remember that Basic can fetch a
variable about 10 ti mes faster than
converting 59471. Line 5010 simply
sets up the User Port's data direction
register.

As space is limited, here's the final
program and then a few comments.

10 GOSUB 5000: GOSUB 6000
20 KB=515:KI=26:K0=10:KZ=255
30 REM SETUP SCREEN
40 P R I NT "c 1 roo

50 GOSUB· 5300
60 REM NOW TRACK IT
70 GOSUB 5400
80 cQ=cp
90 IF PEEK(KB)~KI THEN POKE CP,DT
100 IF PEEK(KB)-K0 THEN POKE CP,DS
110 GOTO 70
5000 REM IN IT PEN

_ 5010 POKE 59459,254
5020 LP=59471
5030 LA=4:LB=6:LC=7
5040 CP=33268:CH=0:DT=81:DS-32:DD=160
5050 cx=40:CY=41:CZ-39

5100 POKE LP,LA:POKE LP,LB
511 0 FORJ=1T030: NEXT: RETURN
5200 REM CURSOR PRIMITIVE
5210 CH-PEEK(CP):F=~
5220 POKE CP,DS:GOSUB 5100
5230 IF PEEK(LP)-LB THEN F-I
5240 POKE CP,DO
5245 FOR J=IT030:NEXT
5250 IF PEEK(LP)=LC THEN F-I
5260 POKE CP,CH
5270 RETURN
5300 REM WAIT FOR PEN
5310 FI~~
5320 GOSUB 5200:IF F-0 THEN FI-FI+I
5330 IF FI< 2 THEN 5320
5340 CQ-CP:RETURN
5400 REM CURSOR TRACKING
5410 CP=CQ-CY:GOSUB5200:IFF=~THENRETURN
5420 cp=cQ-cz:GOSUB5200:IFF-0THENRETURN
5430 cP-cQ-cZ:GOSUB5200:IFF-0THENRETURN
5440 CP=CQ-I :GOSUB5200:IFF-~THENRETURN
5450 cp=cQ :GOSUB5200:IFF-~THENRETURN
5460 CP=CQ+I :GOSUB5200:IFF-~THENRETURN
5470 cP=CQ+cz:GOSUB5200:IFF~0THENP.ETURN
5480 cp=cQ+CY:GOSUB5200:IFF-0THENRETURN
5490 GOTO 5410
6000 PR INT"c Ir L IGHTPEN DRA\~ER
6010 PRINT"dn dn sp sp USE THE LlGHTPEN TO

MAKE A
6020 PRINT"SIMPLE PICTURE.
6030 PRINT"dn sp sp WHEN YOU START, A CURSOR

WI LL
6040 PRINT"APPEAR IN THE MIDDLE OF THE SCREEN.
6050 PRINT"PUT THE LIGHTPEN ON THE CURSOR,
6060 PRINT"AND AS YOU MOVE THE PEN THE CURSOR
6070 PR INT"W ILL FOLLo\~ THE PEN.
6080 PRINT"dn sp sp IF YOU MOVE THE PEN TOO

FAST,
6090 PR INT"THE CURSOR WI LL STOP FOLLOWI NG AND
6100 PRINT"YOU WILL HAVE TO PUT THE PEN BACK

ON
6110 PR INT"THE CURSOR.
6120 PRINT"dn sp sp PRESS 'I' TO DRAW DOTS

AND 'Iii' TO
6130 PRINT"ERASE DOTS.
6200 PRI NT"dn dn PRESS ANY KEY TO START
6210 GETA$:IFA$=""THEN6210
6220 RETURN

See the instructions in lines 6000
- for how to use the program. The
cursor is easily "lost" and you must
move the pen carefully. Sometimes
two positions will activate the lightpen,
giving two dots if you press the '1' key.

Line 20 sets up these values: KB is
the PEEK location for the keyboard
scan (New ROMS will use the value 151
here.), K1 isthecodeforthe'1' key, and
KOfor the '0' key. Line 50 calls the "wait
for the pen" routine 5300. Once the pen
is found, the tracking begins in line 70.
When the pen is tracked, Routine 5400
returns and the keyboard is checked
for '0' or '1'. If a key is detected, CP
indicates where the cursor is, and a dot
or a space is POKEd into place.

Routine 5000 mostly sets things
up. The POKE in 5010 is done only
once, so there's no transformation of
numbers into variables. LP is the pen
address; LA, LB and LC are the values
used with the pen. CP points to the
middle of the screen initially. CH is to
hold the screen's character while the
cursor is in the same place. DT is the
code for SHIFT-Q, OS for SPACE and
DO for RVS-SPACE. The PET screen is
40 characters wide. CX, CY and CZ
can be added or subtracted to CP to
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get the adjacent and diagonal loca-
tions. (i.e., CP+CX is the next position
down.)

Routine 5100 actually initializes
the lightpen. Note how 5000 "drops
through" to use this code the firsttime.
At 5200 the essential details of detect-
ing the cursor are performed. First, in
Line 5210, the character already on the
screen is grabbed for safekeeping and
a detection flag, F, is set to zero. Lines
5220 through 5250 turn the cursor off,
check the pen, turn it on, check the
pen. If the pen is following the cursor,
the conditions in 5230and 5240will not
be true and F is zero. F=1 implies the
cursor wasn't seen. (I intended this to
work the other way, but it was late at
night and I'm lazy.)

Routine 5300 checks for the pen
by calling 5200. If the pen was found,
the counter F1 is incremented. Three
successful checks indicates that the
pen was found.

The tracking routine 5400 usesCO
as the "permanent" pen position and
CP for the cursor position. A 3 X 3
square is scanned for the lightpen, and
if the pen is found (F=O), the routine
exits. (Note: Line 80 then updates CO
to the new pen's position.) The track-
ing scan repeats until the pen is found.
(And you put it there!) 0

PET PRODUCTS
prog,.,.... - Wortlbookl

for Floppy Disk - for c-tt.

·E·E·E·r

PET Word Processor

TR5·BO PET 5100

APPLE KIM AIM&S

INEXPENSIVE CONTROL SOLUTION FOR
HOME SECURITY. ENERGY CONSERVATION
GREENHOUSES •ENVIRONMENTAL CONTROL

INDUSTRIAL CONTROL· LABORATORIES

CmC's /LDACsystem now includes an interface to the BSR X-10 remote
control modules. These low-cost modules allow control over lamps.
motors and appliances. With the CmC X-10 interface your computer can
control 256 separate devices. Lamps can be turned on or off. dimmed or
brightened. Alarms. kitchen appliances. hi-lis. TVs. motors, pumps.
heaters and more can be put under your computer's control.
Direct plug-in and software lor most computers.
Circle the reader service number. call or write for our latest catalog.

CONNECTICUT microCOMPUTER, Inc.
160 POCONO ROAD

BROOKFIELD, CONNECTICUT 06804
TEL: (203) '175·9659 TWX: 710-456-0052

8K
and

16/32K
PET

versions

This program permits cornooslnq and printing letters,
flyers, advertisements, manuscripts, etc., using the
COMMODORE PET and a printer. '

Printing directives include line length, line spacing,
left margin, centering and skip. Edit commands allow
you to insert lines, delete lines, move lines and
paragraphs, change strings, save files onto and load
files from cassette (can.be modified for disk), move up,
move down, print and type.
Added features for the 16/32K version include string

search for editing, keyboard entry during printing for
letter salutations, justification, multiple printing and
more.
A thirty page instruction manual is included.
The CmC Word Processor Program for the 8K PET is

$29.50. The 16/32K version is $39.50.
Order direct or contact your local computer store.

VISA AND M/C ACCEPTED - SEND ACCOUNT NUMBER, EXPIRATION DATE AND SION ORDER.
ADD ., PER ORDER FOR SHIPPING & HANDLINO - FOREION ORDERS ADD' 0% FOR AIR POSTAOE

CONNECTICUT microCOMPUTER, Inc.
150 POCONO ROAD

BROOKFIELD, CONNECTICUT 06804
TEL: (203) 775-9659 TWX: 710-456-0052
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Thecomments and opinions of the
author are given for educational
purposes only and are not meant to
be legal advice. Specific legal
questions should be referred to
your personal attorney. I
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Software Patents
Harold L. Novick

the same in both cases. An over-
simplified response is that you can
only patent differences. A single
patent that covers every conventional
automobile as an entire entity does
not exist. Rather, hundreds of thou-
sands of patents exist for each
aspect of the entity. There are
hundreds of patents for the carbu-
retor, hundreds of patents for the
transmission, hundreds of patents
for the engine, and so on. Similarly,
a patent might claim a specific
automobile having a specific feature
that is emphasized, such as one that
comprises a body, wheels and a
specific suspension system.

The same' is true for software.
Take CBASIC, for example. CBASIC
is "a comprehensive, commercially
oriented compilerlinterpreter de-
signed for use with the CP/M
operating system." As explained in
the reference manual, "CBASIC uses
the CP/M file accessing routines to
store and retrieve data from soft
sectored IBM compatible diskette
files." There are available, however,
numerous and different Basic's. If
there are differences between them,
it is not in their having standard
statements, such as the IF ... THEN
statement. The present differences in
the statements, if any, are in how the
operating program treats the state-
ments and data,and how it processes
them.

Suppose, however, that were not
the case. Then the "inventor" (or is it
"author")of the first computer lang-
uage might try to patent the
language as a system or method for
solving problems. The method for a
compiler language could include
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reading into memory a program
containing a plurality of numbered
statements and data, testing each
statement to identify it and, when
identified, assembling a machine
language translation of each state-
ment into a file, and finally, exe-
cuting the assembled file to solve the
problem.

Back to reality, however, where
computer languages, including
Basic, have been around for some
time. Instead, suppose that the
originators of CBASIC developed an
original, novel and unobvious sub-
routine for rapidly accessing the
desired CP/M routine, or, suppose
the CBASIC compiler program in-
cluded a unique, non-mathematical
algorithm for handling IF ... THEN
statements. Perhaps the algorithm
tags that statement and certain
others with a code and uses a scratch
pad memory so that the total amount
of RAM memory needed to generate,
store and run the intermediate file is
a minimum. None of these examples
is or uses a mathematical equation.
On the other hand, none of these
examples covers the basic concept of
the entire CBASIC computer pro-
gram.

Under current law, all of the
above examples should be patent-
able. Unfortunately, that law, or
more correctly that interpretation of a
congressional statute, was not ex-
pressed by the Supreme Court, but
by a lower court, the Court of
Customs and Patent Appeals (CC-
PAl. The two cases decided by the
Supreme Court which "everybody"
said held that computer programs
were not patentable were cases in

Patents for software? Don't be
silly! Eeryone knows that you can't
patent computer programs. Even the
Supreme Court said so. Right?
Wrong! But. how can there be so
many contradictory statements
about the same subject: software?

The fundamental core of the
problem in the identity crisis that has
beset computer software is that
computer software is different things
to different people. Perhaps a sol-
ution to the problem will come from
the realization that, like people,
computer software plays many roles,
and has many facets. The legal
institution, as it is presently estab-
lished however, can only cover one
facet at a time .. Copyrights, whose
strengths and weaknesses have been
exploited in past Forums cover one
of those facets.Patents,which will be
investigated in this and future For-
ums, cover another.

Patents can be obtained for
certain useful, new and unobvious
ideas and protect the underlying
concepts themselves, not just the
particular embodiments or "expres-
sions" of those concepts. Copy-
rights, on the other hand, cover only
the expression of the idea and not
the idea itself.

But many people ask, how can
you patent CP/ M~ for one example;
or the Electric PenciIIIT.M,' for another
example; or CBasic for a third
example? The answer, though rhe-
torical,is the question, "How can you
patent an automobile or an air-
plane?" Conceptually, the problem is

Harold L. Novick, Patent Attorney, LARSON
TAYLOR & HINDS, ArlIngton, VA 22202
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which the CCPAwas reversed. Thus,
the present position of the CCPA
and, hence, the current state of law

_ may be reversed in a future case.
The present state of the law

regarding the patentabi Iity of soft-
ware is grounded on the inter-
pretation of the congressionally en-
acted Patent Laws. These laws, in
turn, as well as the Copyright Laws
are grounded on the Constitution.
The Constitution grants the power to
Congress to pass laws "to promote
the progress of science and the
useful arts by securing for limited
times to authors and inventors the
exclusive right to their respective
writings and discoveries."

As a result of Supreme Court
interpretation of the word discov-
eries" in the Constitution, to mean
essentially applied engineering, it
would appear that Congress could
not pass laws that would permit
patents for laws of science, but can
only grant patents for applications of
those laws of science.. Thus, if the
law of gravity were just discovered, it
could not be patented. However, one
could patent a papermaking machine
that uses the law of gravity to drain
water from pulp in a faster way.

Congress has passed the present
Patent Laws within the presently
prescribed constitutional limits. But,
it appears from some Supreme Court
pronouncements that the language
of the Patent Laws is narrower than
what the Constitution would allow
Thus, when testing to see if an
invention is directed to patentable
subject matter, such as in computer
programming cases, the Supreme
Court reviews the claimed invention
with what the Court interprets as the
statutory boundry and not the Con-
stitutional boundry. In fact, in an
ambiguous statement, the Supreme
Court has been interpreted to have
said that Congress should broaden
the patent laws if Congress wants to

"I think we've found the source of the
slowdown. "
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provide patent protection for the
particular so-called computer pro-
gram inventions involved in the two
cases before the court.

The present Patent Laws are
limited to inventions or discoveries
of new and useful processes, ma-
chines, manufactures, or compo-
sitions of matter, or of any new and
useful improvements thereof. Al-
though these categories are not
exclusive, and a single invention can
fall into more than one of them, still,
for an invention to be patentable, it
must be able to be categorized into
one of them.

The entire controversy of the
patentability of software distills
down to the interpretation of the
word "useful." But, as interpreted,
this is not your common, everyday
variety of the word "useful." Rather,
the word is a term of art that probably
means something more like "ap-
plied" than "valuable" or helpful."
The Supreme Court phrases the
controversy this way: "Phenomena
of nature, though just discovered,
mental processes, abstract intel-
lectual concepts are not patentable,
as they are the basic tools of
scientific and technological work."
The Court concludes therefore, "If
there is to be invention from such a
discovery, it must come from the
application of the law of nature to a
new and useful end." Gottschalk v.
Benson, 409US63,66 (1972).

The Benson case, quoted above,
involved a mathematical algorithm
and patent claims to a method of
converting signals from binary coded
decimal form to pure binary form.
The method comprised shifting sig-
nals, checking for binary 1's, and
adding and masking certain signals
when a binary 1 is discovered. The
Court said that this method claim
was too abstract and sweeping and
had an end use that could vary too
widely and be performed not only by
too large a variety of machines, but
also without any machines at all.
Thus, it seems that the Court was
saying that the claimed invention
was not a "useful" method, that is,
an applied method, because the
claims were too abstract, too wide
sweeping in nature.

Note that the discussion above is
in terms of the claimed invention and
not the invention per se , This
distinction is important.

The Patent Laws state that a
patent can be granted only after a
proper application is filed. The
application must consist of a written
description of the invention and of
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the manner and process of making
and using the invention in as "full,
clear, concise and exact terms as to
enable any person skilled in the art to
which it pertains ... to make and use
the same. The written description
must also set forth the best mode of
carrying out the invention. Finally,
the application must conclude with
"one or more claims particularly
pointing out and distinctly claiming
the subject matter which the ap-
plicant regards as his invention."

Thus, one view of the Supreme
Court Benson decision is that the
Court did not say the inventive
concept was unpatentable, it only
said that the particular way it was
claimed was unpatentable. If, how-
ever, the mathematical algorithm in
the Benson case were claimed with
many details of a telephone switch-
ing system, the combination is
arguably patentable. Of course, the
scope of that invention would be
greatly narrowed when it was claim-
ed with the added limitation. Does
this meanthat computer programs, if
properly claimed, are patentable? In
an over simplified generalization, the
CCPA says yes; the Patent and
Trademark Office says no. The legal
controversy is again being presented
to Supreme Court for resolution in
two new cases. One case, Diamond,
Commissioner of Patents and Trade-
marks v. Bradley, involves firmware
used to change data in the scratch
pad registers of certain high per-
formance computers. The other case,
Diamond v. Diehr, involves a com-
puterized method for operating mold-
ing presses used in the manufacture
of rubber articles. If the Supreme
Court decides to hear these cases,
will that end the controversy?

In the time honored fashion of the
Tales of the Arabian Nights, more on
the patentability of software next
month. 0
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A Game for the Pocket Calculator.

"r~ple,.rjp_-------
The calculator's flexibility and instantaneous feedback capabilities suggesta wide variety of
possible games. Here's another in our ongoing series that came to me while I was sitting in
the bathtub the other day contemplating the endlessways some mason had fitted together a
limited variety of wall tiles. The game is called TRIPLE TRIP because its object is to
arrive at a three-digit number in which all three numbers are identical, using the least number
of moves.

NUMBER OF PLAYERS: Any number can play, but two to four makes a good group.
APPROXIMATE TIME REQUIREMENT: Depending on the number of players, from five
to fifteen minutes.
SKILLS INVOLVED: Knowledge of addition, subtraction, multiplication, and division
plus a devious mind and a "quicker-better" attitude.
CHANCE FACTOR: None.
PLAY OF THE GAME:

(1) One player punches in any two-digit number over 25 and pressesthe multiply key
while covering the display. A second player punches in a single-digit number greater than
3 and then pressesthe equals sign. The resulting product gives you a three-digit number to
begin with.

Vince starts by entering the number 59 into the calculator and then pressing X {UtimesU}. Covering
the display, he holds the calculator toward Lillian who enters an 8and then presses "r", When
Vince removes his hand from the display, 472 is revealed.

(2) The idea now is to transform the product from Step 1 into a three-digit number in which
all three digits are identical. The player may either add, subtract, multiply or divide using
only one of the digits from the display at a time. Each complete operation is counted as
one move. With every new display, the player usesone of the new digits from it to make his
next move. He continues until he gets a three-digit number with all three digits the same.

Lillian seizes the calculator and divides 472 by 2. The display immediately shows 236. She quickly
subtracts 6 from this to get 230. Now she subtracts 3 and her display lights up as 227 from which
she subtracts the 7, which leaves her with 220. From here it's clear sailing and with a triumphant
smile, she casually adds a 2. The result is 222, and she's done it in five moves.

(3) Any player who thinks he can do the same thing in fewer moves now hasone minute to
challenge. He picks up the calculator and tries out his strategy.

Vince refuses to be outdone by Lillian. After a few seconds of heavy concentration, he grabs the
calculator and executes the following series of moves:

472-7=465 - 6=459 - 9=450- 5 =445 - 5 =440+4 =444.

:4las, Vince needed six moves for his TRIPLE TRIP and Lillian still remains victorious.

(4) Once a challenger has tried to beat another player's strategy, again one minute is
given to permit new challenges. The player with the fewest number of moves is the winner.

Kay, who has been quiety meditating, reaches over and executes the following series of operations:

472 + 4 = 118- 8 = 110 + 1= 111.

Her three brilliantly executed moves speak for themselves. Vince and Lillian concede.
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VARIATIONS:

(1) More advanced players can begin with a four-digit display and use two digits at a time.
(Quadruple Quest???)

(2) A more difficult way of getting to the target is to limit play to only those digits that
appeared in the original display.

(3) A rule can be added to eliminate anyone who gets a decimal quotient anytime during
the game.

TRIPLE TRIP is reprinted with permission of the publisher from Games With the Pocket Calculator by Sivasallam
Thlagarajan and Harold B. Stolovltch. The authors rate TRIPLE TRIP as one of the more difficult games. Enjoy it with
your family and friends, laugh, and have fun, but don't be surprised If you sharpen your feeling for numerical
interaction.

The book includes 24 basic games and many variations for all ages and levels of difficulty. They are all good,
Interactive, thinking games, not tricks. The book Is published by Dymax and Is available from them or from Creative
Computing for just $3.95. (Use the handy order card.)

A well-known New York subsidy book
publisher is searching for manuscripts
worthy of publication. Fiction, non-
fiction, poetry, juveniles, travel, scien-
tific, specialized and even controversial
subjects will be considered. If you have
a book-length manuscript ready for pub-
lication (or are still working on it), and
would like more information and a free
booklet, please write:

Vantage Press, Dept. D-65
516 W. 34th St., New York, N.Y. 10001

OHIO SCIENTIFIC CIP AUTHORS WANTED
BY N.Y. PUBLISHERGraphics design program - draw any

image directly on screen using movable
cursor without POKE. Make full use of
graphics. Store image on tape.
Requires BK.
4K version w/o tape storage

$12.00
$10.00

Plot program - plot any function over any
range on X-V coordinates. Plot scatter.gram
for any data.
Requires 4K. $10.00

BENCHMARK SOFTWARE
7533 Venetian Way

Indianapolis, IN 46217 CIRCLE 212 ON READER SERVICE CARD
CIRCLE 114 ON READER SERVICE CARD
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DYES! I would like to know more about the Article Reprint
Service. Please send me full details on how I can order. I
o Please include catalogue of available titles.

I
I

Address_____________ I
City Slate Zip-_ I
Mail to: University Microfilms International I

Article Reprint Service I
300 North Zeeb Road
Ann Arbor, Michigan 48106 IL ~

Name TiUe _

InstltutionICompany -,-- _

Department _



by Ahl, Staples & Galanti

BITS PROGRAMMER 'PADS™

For Fastest Service
CALLTOLLFREE800-258-5477=-= FORBANKCARDORDERS.

(in N.H. 924-3355)

Good programming deserves good documentation. BITS Inc has dress column can be renewed using typewriter correction tape (a
developed a programming form to help assembly language program- white paper tape about 1/3" wide) and memory addresses reassign-
rners Write' and preserve their programs in a loose-leaf notebook for- ed.
mat. BITS PROGRAMMER PADSTM are now available for the BOBOA, BITS PROGRAMMER PADS will protect the effort you have put into
Z-BO, 1B02, 6BOO, and 6502 microprocessors. On one side 'of the your programs and take some of the pain out of hand assembly. Each
form the proccessor's register architecture is laid out along with con- 50-page pad is printed on durable stock paper, and prepunched for a
tinuous memory locations. This allows the details of your program's standard three-ring notebook. They are available for $2.50 each.
register use, stack manipulations, indexed addressing, and table and (Postage and handling: Domestic-75' for one pad, $1.25 for two or
data storage to be permanently recorded. The other side is for your more; Foreign- $1.00 per pad to a maximum of $4.00) Please
program or subroutine listing. Its source listing is entered in the in- specify which microproccessor.
structlons, labels and comments columns. Assembling is done next --------.-8::--:.:-:r=-=5=--------------,
by filling in the object code column which is wide enough for two or FREE Inc Books to erose the impossible
three byte instructions. Memory locations are assigned in the address CATALOG POB 428, 25 Routo 101 West, Potorborough NH 03458

column. If revision or relocation of the program is necessary, the ad- of over 200 Microcomputer Books CC020
CIRCLE 115 ON READER SERVICE CARD



CALIFORNIA
D.E.S. Data Equipment Supply-8315
Firestone Blvd, Downey 90241; (213)
923-936~. 8AM-9PM 7 days. Complete
computer facility-Commodore Pet
dealer-//$olid Gold $oftware® special-
ists.

PC Computers-10166 San Pablo Ave,
EICerrito 94530; (415) 527-6657. 9-5:30
Mon-Sat. Commodore Pet, Compucolor
and Atari.

CONNECTICUT
The Computer Store-63 S. Main St,
Windsor Locks 06096; (203) 627-0188.
10-6MTWF, 10-8 Thu, 10-4 Sat.

GEORGIA
Atlanta Computer Mart-5091 Buford
Hwy, Atlanta 30340; (404)455-0647.
10-6 Mon-Sat.

ILLINOIS
ComputerLand/Downers Grove-136
Ogden Ave, Downers Plaza 60515; (312)
964-7762.10-6 Mon-Sat, 10-8 Tue, Thu.

Data Domain of Schaumburg-1612 E.
Algonquin Rd, Schaumburg 60195;
(312) 397-8700. 12-9 Tue-Fri, 11-5 Sat.
Largest book & magazine selection.

Farnsworth Computer Center-1891 N.
Farnsworth Ave, Aurora 60505; (312)
851-3888. 10-8 Mon-Fri, 10-5 Sat. Apple,
Hewlett-Packard, Cromemco, HP cal-
culators/ IDS-440G printers.
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KENTUCKY
ComputerLand of Louisville-10414
Shelbyville Rd, Louisville 40223; (502)
245-8288. 10-5:30.

MASSACHUSETTS
NEECO-679 Highland Ave, Needham
02194; (617) 449-1760. 9-5:30 Mon-Fri.
Commodore, Apple, Superbrain, TI99/4.

Science Fantasy Bookstore-18 Eliot St,
Harvard Sq, Cambridge 02138;(617)547-
5917. 11-5 Mon-Sat, 11-8 Thu. Apple
Games:Shuttle-Adventure Invader.

MICHIGAN
Computer Mart-560 West 14 Mile,
Clawson 48017; (313)288-0040. The
Midwest's largest computer store! (We
will not be undersold!!)

NEW HAMPSHIRE
Computer Mart of New Hampshire-
170 Main St, Nashua 03060; (603)
883-2386. 10-5. Dental-medical com-
puter specialists, Data General & Apple
systems.

NEW YORK
. The Computer Corner Inc-200 Hamil-
ton Ave, White Plains 10601; (914)WHY
DATA. 10-6 Mon-Sat, 10-9 Thu.

OHIO
The Basic Computer Shop-2671 W.
Market St, Akron 44313; (216) 867-0808.
10-6Mon-Sat.

PENNSYLVANIA
Personal Computer Corp.-24-26 W.
Lancaster Ave, Paoli 19301; (215-)
647-8643. 10-6 Mon-Fri, 10-8 Wed, 10-5
Sat.

VIRGINIA
ComputerLand/Tysons Corner-8411
Old Courthouse Rd, Vienna 22180;
(703) 893-0424. 10-6 MTWF, 10-9 Thu,
10-5 Sat.

Computers Plus, Inc-6120 Franconia
Rd, Alexandria 22301; (703) 971-1996.
10-9 Mon-Fri, 10-6 Sat. Micro special-
ists; books, classes, software, main-
tenance. "The PLUS makes the dif-
ference."

To include your store in Creative Computing /s
Retail Roster, call the Advertising Department at
(201) 540-9168. .
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Wewekome entries from readen for the
-Compleat Computer Cata108ue" on any
item related, even distantly, to computen.
Please include the name of the item, a brief
evaluative description, price, and complete
source data. If it is an item you obtained
over one year a80, please ch~k with tbe
source to make sure it isstillavailable at the
quoted price.
Send contributions. to "The Compleat

Computer Catalogue," CTHliw Com-
prllin6. P.O. Box 789-M, Morristown, NJ
07960.

Computers

MICROCOMPUTER
MAINFRAME

CMCMarketing Corp. announces the
Model 2018 Microcomputer Mainframe
System. The system consists of an
18-slot S-100 bus motherboard housed in
a heavy duty precision formed cabinet
that is convertible to either a desk top or
rack mounted unit.

The motherboard provides intercon-
nections for up to 18 printed circuit cards
using the standard S-100 bus format. A
jumper system provides active or in-
active termination on the various signal
lines.

CMCMarketing Corp., 10611 Harwin
Dr., Suite 406, Houston, TX 77036. (713)
995-4960.

CIRCLE 230 ON READER SERVICE CARD

Z-80 BASED SINGLE BOARD
COMPUTER

The Model 80-20 is the newest in
R2E's family of Z-80 based small busi-
ness microcomputer systems. The sin-
gleboard system includes a Z-80 CPU;
32K of RAM (64K optional); two single-

side, double-density minifloppies (140K
bytes of storage each); ASCII keyboard;
parallel Centronics printer interface;
cabinet and power supply.

Complementing the system is a 1024
character upper/lower case CRT display
with large easy-to-read characters.

Software for the 80-20 includes R2E's
BAL Language (Business Oriented Ba-
sic) with sequential, indexed sequential
and random access file management,
plus a macro assembler. Optional are
Fortran, Cobol, Pascal, APL,CBasic and
MBasic (compiler and interpreter)-all
operating under CP/M. $3,000.

R2E of America, 47 Bedford St., S.E.
Minneapolis, MN 55414.

CIRCLE 231 ON READER SERVICE CARD

EDUCATIONAL COMPUTER
SYSTEM

Psychotechnics, Inc. announces its
Validated Computer Math System. The
PTI computer features 80 ready-to-run
Telemath programs, all of which are
cross-referenced to 3 of the leading Math
basals.

The system is a supplementary
program for grades K-8 which can also
be implemented as a mature remedial
math programat the secondary or adult
level.

The press of a button allows a
teacher to load an activity, or change to a
new activity in less than 20 seconds.
Once an activity is loaded into the
computer it can run all day with no
further teacher attention. $3500.
. Psychotechnics, Inc., 1900 Pickwick
Ave., Glenview, IL 60025. (312) 729-5850.

CIRCLE 232 ON READER SERVICE CARD

Z-80 BASED EDUCATIONAL
SYSTEM

The Primarius IVS (Interactive Vid-
eo System) offers color computer graph-
ics with a Z-80 based microprocessor to
present multi-sensory interactive les-
sons stored on single cassette tapes.

Each tape contains a recorded sound-
track as well as a digitally recorded
program that allows the IVS to operate
remote from its PDP 11/45 mainframe
without giving up anyon-line capabili-
ties.

It has graphics resolution of 256 x 192
pixels (2 color), 128 x 192 pixels (color)
and a full ASCII character set.

Input is via a 12-key keyboard and an
8 1/2 x 11 Sensor- Panel for high
resolution photographic overlays. $1200.

Primarius, Inc., 4186-J Sorrento Val-
ley Blvd., San Diego., CA 92121.

CIRCLE 233 ON READER SERVICE CARD

COMPUT
FROM
SWTPC

Southwest Technical Products has
introduced the SWTPC 69A and 69K
computers. Both computers use the
Motorola MC 6809 processor, feature
dual-bus motherboard design, and are
expandable to 56K of RAM.

Flex DOS, Basic, Pascal and an
assembler are immediately available, as
are editor and debug programs for use in
system development. The 69A is availa-
ble assembled for $595; the 69K is $495
in kit form.

Southwest Technical Products Cor- .
poration, 219 Rhapsody, San Antonio,
TX78216.

.CIRCLE 234 ON READER SERVICE CARD
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NEW PRODUCTS!
SuperColorS-100Video Kit $99.95 Elf II Adapter Kit $24.50
Expandable to 256 x 192 high resolution color Plugs into Elf II providing Super Elf 44 and 50 pin
graphics. 6847 with all display modes computer bus plus S-100 bus expansion (With Super Ex-
controlled. Memory mapped. lK RAM expanda- pansion). High and low address displays. state
ble to 6K. S- tOObus 1802, 8080,'8085, zao etc. and mode LED's optional $18.00.
Gremlin Color Video Kit $59.95 180216K Dynamic RAM Kit $149.00
32 x 16 alpha/numerics and graphics; up to 8 1802/S-100 expandable to 32K, Hidden refresh
colors with 6847 chip; 1K RAM at EOOO.Plugs wlclocks up to 4 MHz wino wait states Addl. 16K
into Super Elf 44 pin bus. Not expandable to high RAM $79.00.
resolution Graphics.

Quest Super Basic
Quest, the leader in inexpensive 1802 systems
announces another first. Quest is the first com-
pany worldwide to ship a full size Basic for 1802
systems. A complete function Super Basic by
Ron Cenker including floating point capability
with scientific notation (numberrange ± .17E") ,
32 bit integer ±2 billion; Mutti dim arrays; String
arrays; String manipulation; Cassette 1/0, Save
and load, Basic, Data and machine language pro-
grams; and over 75 Statements, Functions and
Operators.
Easily adaptable on most 1802 systems. Re-
quires 12K RAM minimum for Basic and user

programs. Cassette version in stock now. ROM
versions coming soon with exchange privilege
allowing some credit for cassette version.
Super Basic on Cassette $40.00
Tom Pittman's 1802 Tiny Basic Source listing
now available. Find out how Tom Pittman wrote
Tiny Basic and how to gel the most out of it.
Never offered before. $19.00
S·100 4·510t ExpanSion $ 9.95
Super Monitor VLI Source Listing $15.00
Coming Soon: Assembler, Editor, Disassem·
bier, OAIAO, Super SoundlMusic, EPROM
programmer, Stringy Ftoppy Disc System.

RCA Cosmac Super Elf Computer
Compare features before you decide to buy any A 24 key HEX keyboam includes 16 HEX keys
other computer. There is no other computer on plus load, reset, run, wait, input, memory pro·
the market today that has all the desirable bene- tect, monitor select and single step. Large, on
fits of the Super Elf for so little money. The Super board displays provide output and optional high
Elf is a small single board computer that does and low address. There is a 44 pin standard
many big things. It is an excellent computer for connector slot for PC cards and a 50 pin connec-
training and for learning programming with its tor slot for the Quest Super Expansion Board.
machine language and yet it is easily expanded Power supply and sockets for all IC's are in-
with additional memory, Full Basic, ASCII cluded in the price plus adetailed 127 pg. instruc-
Keyboams, video character generation, etc. tion manual which now includes over 40 pgs. of
Before you buy another small computer, see if it software info. including a series of lessons to
includes the following features: ROM monitor; help get you started and a music program and
State and Mode displays; Single step; Optional graphics target game. Many schools and
address displays; Power Supply; Audio Amplifier universities are using the Super Elf as a course
and Speaker; Fully socketed for aIIIC's; Real cost of study. OEM's use it for training and R& D.
of in warranty repairs; Full documentation. Remember, other computers only offer Super Elf
The Super Elf includes a ROM monitor for pro- features at additional cost or not at all. Compare
gram loading, editing and execution with SINGLE before you buy. Super Elf Kit 5106.95, High
STEP for program debugging which is not ln- address option $8.95, low address option
cludec in others at the same price. With SINGLE 59.95. Custom Cabinet with drilled and labelled
STEPyou can see the microprocessor chip opera- plexiglass front panel $24.95. Expansion Cabinet
ting with the unique Quest address and data bus with room for 4 S-100 boards $41.00. NiCad
displays before, during and after executing in- Battery Memory Saver Kit $6.95. All kits and
structions. Also, CPUmode and instruction cycle options also completely assembled and tested.
are decoded and displayed on 8 LED indicators. Questdata, a 12 page monthly software pub-
An RCA 1861 video graphics chip allows you to lication for 1802 computer users is available by
connect toyour own TVwith an inexpensive video subscription for $12.00 per year. Issues 1-12
modulator to do graphics and games. There is a bound $16.50.
speaker system included for writing your own Tiny BasiC Cassette 510.00, on ROM 538.00,
music or using many music programs already original Elf kit board SI4.95. 1802 software;
written. The speaker amplifier may also be used Moews Video Graphics 53.50. Games and Music
to drive relays for control purposes. 53.00, Chip 8 Interpreter 55.50.
Super Expansion Board with Cassette Interface $89.95

subroutines allowing users to take advantage of
monitor functions simply by calling them up.
Improvements and revisions are easily done with
the monitor. If you have the Super Expansion
Boam and Super Monitor the monitor is up and
running at the push of a button.
Other on board options include Parallel Input
and Output Ports with full handshake. They
allow easy connection of anASCII keyboard to the
input port. RS 232 and 20 ma Current loop for
teletype or other device are on board and if you
need more memory there are two S·l 00 slots for
static RAM or video boards. Also a 1K Super
Monitor version 2 with video driver for full capa-
bility display with Tiny Basic and a video interface
board. Parallel I/O Ports $9.85, RS 232 $4.50,
TTY 20 ma IIF $1.95, S·100 S4.50. A 50 pin
connector set with ribbon cable is available at
$15.25 for easy connection between the Super
Elf and the Super Expansion Boam.
Power Supply Kit for the complete system (see
Multi-volt Power Supply below)

This is truly an astounding value! This board has
been designed to allow you to decide how you
want it optioned. The Super Expansion Boam
comes with 4K of low power RAM fully address-
able anywhere in 64K with built-in memory pro-
tect and a cassette interface. Provisions have
been made for all other options on the same
board and it fits neatly into the hardwood cabinet
alongside the Super Elf. The board includes slots
for up to 6K of EPROM (2708, 2758, 2716 or TI
2716) and is fully socketed, EPROMcan be used
forthe monitor and Tiny Basic or other purposes.
A IK Super ROM Monitor $19.95 is available as
an on board option in 2708 EPROM which has
been preprogrammed with a program loaderl
editor and error checking multi file cassette
readlwrite software, (relocatible cassette file)
another exclusive from Quest. It includes register
save and readout, block move capability and
video graphics driver with blinking cursor. Break
points can be used with the register save feature
to isolate program bugs quickly, then follow with
single step. The Super Monitor is written with

P.O, Box 4430A, Santa Clara, CA 95054
Will calls: 2322 Walsh Ave.

Same day shipment. First line parts only. (408) 988·1640
Factory tested. Guaranteed money back.
Quality IC's and other components at tac-
tory prices.

INTEGRATEDCIRCUITS
7400nl LM323K·5 5.95 C04021 1.25
7400N 17 lM320K·12 1.50 C04022 1.10
7402N 18 lM320K·15 1.50 CD4023 " RESISTORS Y. watt 5%
7404N 19 LM320T·5 1.60 CD4024 .75 tDperlype.Q3 1000pertype,Ql2
7409N .23 lM320T·8 '" C04025 za
7410N •• lM320T-12 150 C04026 2.00 3.75 25pertype.025 350 piece pack

7414N .10 lM320T-15 r.so C04021 .65 315 lOOperlype.01S 5 per IY\le S.75

7420N •• LM324N 1.15 CD40Z8 85 375 'h wanS¥. per type .05

7422N 39 LM339N 1.55 CD4029 1.02 8.75 KEYBOARDS
7430N .20 LMl4DK·5 1.35 CD4030 .45 6.75 56keyASCIlkeyboardkil 567.50
7442N .50 lM340K·8 1.35 C0403S 1.02 2.90 fully assembled 77.50
7445N 69 lM340K·12 1.35 C04040 102 290 SJ key ASCH keytloard kit 60.00
7447N .60 LM34DK·15 1.35 C04042 .85 240.00 Fully assembled 70.00
7448N .es LM340K·24 1.35 C04043 85 Enclosure 14.95
745DN 18 LM340T·5 1.25 C04044 .85

2."
MelalEnclosure 29.95

7474N 35 LM34QT·8 1.25 C04046 1.67
LEOS

7475N .49 LM340T·12 1.25 C04049 45 2.75
.15

7485N .88 LM340r·15 1.25 C04050 49 Red T018
7489N 1.85 LM340T-18 1.25 C04051 1.13 Green. Yellow T018 20

7400N 43 tM340T-24 1.25 C04060 1.42 Jumbo Red .20

7492N .43 lM343H 4.50 C04066 .71 ICSOCKETS Green. Orange. Yellow Jumbo 25

7493N 43 LM350 7.50 C04068 40 Solder Tin low sreme Cliplile LED Mounling Clips 81S1.25

7495N .69 LM370 1.15 C04069 40 PIN lUP PIN lUP (specfv red, amber. green. yellow. clear)
74100N .90 LM377 '00 C04070 .50 • 15 22 .30 CONTINENTALSPECIAlTIES in sloe~
74107N .35 lM379 5.00 C04071 .26 14 .14 24 .35
74121N 34 LM380N 1.00 C04072 26 16 .16 26 .42 Complele line of breadboanllesl equip.
74123N 59 LM381 1.1;0 C04073 26 16 27 as .58 MAX·l008 dill! FreQ. ce. S128.95
74125N .45 LM382 1.60 C04075 .26 20 .29 40 57 OKWIRE WRAP TOOLS In slock
74145N .69 LM703H .40 C04016 1.45

CLOCKS
2 level 14pmww 2il Portable Mlllimeler $18.00

74150N 95 lM709H .26 C04078 40
5.5074151N " LM723H/N 50 C04081 26 MM5311 WIRE WRAP LEVEL3 SPECIAL PRODUCTS

74154N 1.00 lM733N .67 C04082 28 MM5312 3.90 PIN PIN MM5865SIopwalch Timer
74157N .69 lM741CH .35 C04116 .47 MM5314 '.90 14 ." 24 86 WIth 10pQ spec 9.00
74161N 61 lM741N " C04400 550 MM5369 2.10 16 ." ze 1.00 PC board 1.50
74162N 61 lM747H/N 75 C04507 1.00 MMSS41 14.45 16 .51 40 1.23 Switclln Mom Pushbullon 27
74163N .61 LM748N 35 C0450S 4.25 7.95 3posslide 25
74174N .96 lMI303N 1.75 C04510 1.02 5.80 CRYSTALS Encoder HOO165·5 6.95
7417SN .90 lM1304 1.10 C04511 .94 8.95 1101Hz 4.50 Paralronies 100A Logic
74190N 1,15 LMI305 1.27 C04515 2.52 8.95 2 MHz 450 Analyzerkll 5224.00
74192N .61 LMI307 2.00 C04516 1.10 '.90 4101Hz 425 Model 10 Tng,ger
74193N .65 LM1310 2.75 C04518 1.02 4.90 5101Hz 4.25 hpanderKl1 5229.00
74221N 2.00 LM1458 .41 C04520 1.02 16.SO 10 101Hz 4.25 Model 150 8us
14298N 1.65 lM1800 US C04527 1.51 7.50 18 MHz '.90 Grabber Kil S369.00
74365N 66 LM1812 750 C04528 79 1208 15.95 20 101Hz '.90 Sinclair 3Yt OlgU
74366N .66 LMI889 3.00 C04553 3.50 1209 4.95 32 MHz 3,90 Mullimeler S59.95
74367N .66 lM2111 1.75 C04566 2.25 DSOO26CN 375 32768 Hz 4,00 Cloc~ Calendar Kit 523.95

lM2902 1.50 C04$83 4.50 OSOO56CN 3.75 1.8432 101Hz 4.50 2.5 MHz Frcquency
74LSOOTTl lM3900N " C04585 1.10 MM53I04 2.50 3.5795 101Hz 1.20 Counlerkit $31.50
74LSOON .35 LM3!1OS 1.75 C040192 3.00 MICROP.ROCESSOR 2.0100 101Hz 1.95 30 MHz FreQuency
74LS02N .35 LM3909N 89 "COO 26

6502 12.50 2.097152 MHz 4,50 Counle,Klt S47.75
74lS04N .35 MC1458V .50 74C04 40

6504 16.50 2.4576 MHz 4.50 TRANSFORMERS
74L505N 35 NE540H 3.75 74CIO ee

6522 13.60 32768MHl 4.50 6V 300 ma 3.25
74lS08N 35 NE5SON 1.00 74C14 2.10

6600 17.50 5.0688 101Hz 4,50 12VOll300 ma uansrormer 1,25
74lS10N .35 NE555V " 74C20 28 6802 16.75 5,185 101Hz 4.50 12 6V CT600 ma 3.75
74lS13N .55 NE556A 65 74C30 .28 6620 9.95 5,7143 MHz 4.50 12V 250 ma wall plug 2.95
74LSI4N 1.10 NE565A 1.00 74C48 1.95

66SO 12.95 6.5fJ36 MHl 4.50 12VCT 250ma waU plug 3.50
74lS20N 35 NE566V 1.50 74C14 75

SOMA 895 14.31818 MHz 425 24V CT 400ma '.95
14lS22N .35 NE557V 1.00 74C16 1.40

8085 27.00 18.432 101Hz 4.50 10V 1.2 amp wall plug 4.85
74LS2BN .41 NE570B 5.00 74C90 115 22.1184 101Hz 4.50
74lS30N .as 761.05 so 74C'l3 140 '066 75.00 12V 6amp 12.95

74lS33N .75 7Bl08 .., 74CI54 '.00 Z60 14.75
kEYBOARD ENCODERS

12v 500 m~ wall plug 4.75

74LS3BN .55 78M05 65 74CI60 1,44 l80A 1975 AY5·2376 512.50
12V I amp wall plu\I 6.50

74LS74N 1.25 7510B 1.75 74C175 1.35 8212 290 11.95
12V3amp '.50

74LS75N 1.00 75491CN .50 74C192 1.65 8214 8.00 10.50
10115 VAC8116 VAwall plug 9.75

74lS90N .65 75492CN 55 74C221 2.00 8216 2.90 16.50 DJSPLAYLEOS
74lS93N .70 754!WCN .69 74C905 6.00 8224 2.90 5.50 MANI CA.2702.90
74LS95N 1,10 74C906 .75 8228 5.35 5,50 MAN3 CC.125 as
74LS107N 45 74C914 1.95 8251 650 HOO165-5 6.95 MAN72174 CAlCA.3001.00
74lS112N .45 74C922 S.SlI 8253 1500 Ol704 CC.3001.25
74lSI13N .ss 14C923 5.50 8255 9.25 DCctnn'ctorsRS232 Dl707/0L707R CA.3001.00
74lS132N .es 74C92S 6.95 8257 19.50 OB25P 2,95 Ol727/728 CAlCC.5001.90
74lS136N 45 74C926 6,95 8259 19.50

DB25S 3.95 OL747J750 CAlCC.6001.95
74LSI51N 65 74C927 6.95 1802CPpias 13.95 Cover 1.50 OL750 CC.6001.95
74LSI55N .85 7.40 18020Pplas.17.95 RS232 Complele Sel 6.SO FN0359 CC.357 70
74lS157N 65 INTERFACE 1861P 11.50 DE95 1.95 FNOS00l507 CCiCA .500 1.35
74LS162N 1.15 8095 .65 COP!802CO 1995 OAISP 2.10 FN0503/510 CClCA.500 90
74LS163N 1.15 .096 .65 COP18020 25,00

OA15S 3.10 FN08001807 CCICA,BO,02,20
74LS174N 2.00 CMOS 6097 .65 COP1861 12.95 3 dlOll Bubble 60
74lS190N 1.06 G034001 fair .. 50 6096 .65 VARTlflfO Hlc~D~3'h OigilLED 4 dioit Bubble .0
74LS221N 1.95 C04OO0 16 8T09 1.25 AY5-tOI3 5.50 muflimeler 69.95 DG8f1uOfesceni 1.75
74LS258N .67 C0400i 26 8110 4.50 AY5-1014 no Slopwalch Mil 26.95 OGIOFluorescenl 1,75
74LS367N 1.35 C04002 .26 8113 '.00 3341 6.95 Aul0 Clock Kil 11.95 5digi114plndisplay 1.00

C04006 1.10 8120 5.50
Noll Chnp Clock kil

10 digil display 1.25
LINEAR C04007 .26 8T23 3.10 PROM 7520 Clairex phOlocells .ss
CA3045 .90 C04OO8 .26 aT24 3.50 1702A 3.95 S14.95 TIL311 Hex 9.50
CA3046 1.10 C04OO9 45 8T2S 3,20 m~Bupper case ~ n ~~~~d~~~c~~~nsg ~~~;g:MAN3640 CC.30 110
CA3081 1.60 C04010 .45 8T26 1.69 MAN4610 CA 40 1.20
CA3082 1.90 C04011 .26 8T28 2.75 2716T! 24 50 LE~ Displays. 5314 cloc~ MAN4640 CC.40 1.211
CAJ089 2,95 C040!2 .26 8197 1.69 27161nlel 34'95 chip. lTanslormer. aU MAN4710 CA.40 95
LM301ANIAH.35 C04013 .39 8198 1.69 8/27161nlel 240.00 components and lull 10- MAN4740 CC.40 1.20
LM305H 67 C04014 1.00

MOS/MEMORY
2732 8500 SlrucllonS,Orangedls: MAN6640 CC.56 2,95

lM307N .35 C04015 1.00 2758 12 50 plays ~Iso ~yalL Same kll MAN6710 CA60 1.35
lM308N 89 C04016 45 flAM 8741A 85.00 wl.80 d'ipla,i. Red MAN6740 CC.60 1.35
lM309K 1.50 C04017 1.05 2101-1 3.95 8748 75000nly.S2I.95Case511.75

MAID02A 8.95LM311H/N .90 C04018 94 2102-1 95 8748-8 70.00 8K/16K Eprom Kil
LM31IT/K 3.75 C04019 .45 2102AL-4 1.25 8755A 6500 (less PROMS) se900 MA1DD2E 8.95
LM318 1.35 C04020 1.02 2102AN·2l 1.60 N82S23 2.95 Molhe,bClaro S3900 MA1012A 8.95
lM320K·5 1.50 21L02-1 1.18 N82S123 350 Exlender8Gard S8.99 102P31rrnslormer 2.25

$135.00
265.00
423.00
475.00
199.00
310.00
470.00
29.00

ROCKWELLAIM 65 Computer lRC 7000+Printer 5389.00
6502 based single board with full ASCII keyboard 40/64 column dot matrix impact, std. paper.
and 20 column thermal printer. 20 char. aipnanu- Interface all personal computers.
meric display, ROM monitor, fully expandable. Televideo Terminal 5845.00
$375.00. 4K version $450.00. 4K Assembler 102 key, upper, lowercase, 10 Baud rates 24 x80
$85.00, 8K Basic Interpreter SI00.00. char. microprocessor cant. edit. cap.

Specal small power supply for AIM65 assem. in
frame $49.00. Complete AIM65 in thin briefcase Intertube II Terminal $874.00
with power supply S485.00. Molded plastic Super Brain
enclosure to fit AIM65 plus power supply 547.50. F D' k T . I $289 0
Special Package Price: 4K AIM, 8K Basic, power 11-::,:IO~P~P:"iy~•••I_s~:-::e~r_m~l_n-:a~_-:"5::,'0::":,,,,!:,:~
supply, cabinet $599.00

AIM65/KIMNIM/Super Elf 44 pin expansion
board; 3 female and 1 male bus. Board plus 3
connectors $22.95.

AIM65/KIMNIM 1/0 Expansion Kit; 4 parallel and
2 serial ports 2 internal timers S39.00. PROM

S150.00.

Complete I data selector, 2500 pg. master reter-
ence guide. Over 50,000 cross references. Free
update service through 1979. Domestic postage
$3.50. No foreign orders.

$8.95

TERMS: $5,00 min. order U.S. Funds. Calil residents add 6% tax.
BankAmericard and Master Charge accepted. FREE: Send for your copy 01 our NEW 19BO
Shipping charges will be added on charge cards. QUEST CATALOG. Include 28¢ sta p.

MARCH 1980

S·100 Computer Boards
8K Static RAM Kit

16K Static RAM Kit
24K Static RAM Kit
32K Static RAM Kit
16K i RAM Kit
32K i RAM Kit
64K i RAM Kit

Multi-volt Computer Power Supply
8v 5 amp, ±18v .5 amp, 5v 1.5 amp, -5v
.5 amp, 12v .5 amp, -12 option. ±5v, ±12v
are regulated. Kit $29.95. Kitwith punched frame
$37.45, $4.00 shipping. Kit of hardware $14.00.
Woodgrain case $10.00, $1.50 Shipping.

PROM Eraser Will erase 25 PROMs in
15 minutes. Ultraviolet, assembled $37.50
Safety swilchfTimer version S69.50 Video Modulator Kit

Convert TV set into a high quality monitor wlo
affecting usage. Camp. kit wlfull instruc.60 HzCrystal Time Base Kit $4.40

Converts digital clocks from AC line frequency
to crystal time base. Outstanding accuracy.

Digital Temp, Meter
Indoor and outdoor. Switches back and forfh.
Beautiful. 50" LED readouts. Nothing like it
available. Needs no additional parts for corn-
plete, full operation. Will measure -100· to
+200·F, tenthsot a degree, air or liquid.
Beautiful woodgrain case w/bezel $11.75

NiCad Battery Fixer/Charger Kit
Opens shorted cells that won't hold a charge
and then charges them up, all in one kit wlfull
parts and instructions. 57.25
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Memory

32K STATIC MEMORY MODULE
A 32K static memory module, from

Micro Control Company, features com-
plete S-100 bus compatibility, low power
consumption, and a full two-year war-
ranty.

Other features of this memory mod-
ule include buffered inputs, tri-state
outputs, bank select switches, no DMA
restrictions, and a complete set of
pr~gramming switches for easy inter-
facmg.

Prices are $695 for the 2 Mhz model
and $895 for the 4Mhz version.

Micro Control Company, 7956 Main
st., NE, Minneapolis, MN 55432. (612)
786-8750.

CIRCLE 235 ON READER SERVICE CARD

Terminals & 1/0

81/2" RECEIVE-ONL Y
SERIAL PRINTERS

Printer Terminal Communications
Corporation has introduced a low cost
version of its line of microprocessor-
controlled 8 l/2-inch receive-only serial
printers.

Designated the Model 877, the new
unit is targeted specifically at no-frills
applications where reliability is the
overriding concern.

It prints 120 characters per second at
80 characters per line, 10 characters per
inch, using the ASCII set of 95 charac-
ters. The internally contained paper roll
is friction fed. $999.

Printer Terminal Communications
Corp., 124 Tenth St., Ramona, CA 92065.
(714) 789-5200.
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HIGH-OUALITY DOT MATRIX
PRINTER

Computer Textile, Inc. has announ-
ced that it is now carrying the hard-to-
find Sanders Media 12/7 printer. The
media 12/7 is a dot-matrix printer that is
capable of .p,roducing letter-quality print.
Using the Infinite Matrix" principle, the
printer can make up to four passes on
one line and offset the picture dots by
just a few mils. This makes possible
letter-quality print ..

Print speed varies from up to 216
CPS in one-pass fonts (for first drafts) to
50CPS in a four pass letter-quality font.

Multiple typefaces are available in a
variety of sizes and styles. The Media
12/7 features the ability to mix typefaces
on the same line. The Media 12/7 allows
up to eleven typefaces to be stored
internally in ROM.

Options include an RS-232 interface,
forms tractor and cut sheet feeter.
$3900.

Computer Textile, Inc., 10960 Wil-
shire Blvd., Suite 1504, Los Angeles, CA
90024. (213) 477-3067.
CIRCLE 237 ON READER SERVICE CARD

EXCITING MAIL ORDER DISCOUNTS
THEAMAZING SORCERER-" r- $995.00

............... $785.00
. 795.00

...... 495.00
... 795.00

. .... 335.00

~DI)IC!~computczrII
16K

1858
The SORCERER is a zac CPU based micro-
computer internally expandable to 48K. 4K ROM
resident monitor. I/O connector for 5-100 ex-
pansion. Parallel and serial interlace. Dual
cassette I/O. Graphic resolution of 240 x 512,
30 lines of 64 characters, 8 x 8 dot matrix.
Full ASCII set (upper and lower case), plus
standard graphic symbols. User may define
up to 128 characters. Keyboard is 63-key

~~~~:.~~;~!n~a~pe, plus a 16 key 12. 1,145.00 48. 1,295.00

APPLE II 32K 11050
APPLE II 48K 11100

·COLOR -GRAPHICS -SOUND

APPLE D ACCESSORIIS

LEEDEX VIDEO 100
12" BLACK & WHITE MONITOR
oVIDEO BANDWIDTH 12 MHz±3db
oCOMPOSITE VIDEO INPUT

$12900CORVUS 10 MEGABYTE DISK DRIVE .. 14650" CLOCKfCALENDARCARD .•.•.••.••. "70"
PASCAL LANGUAGE SYSTEM .•.•.•••.. 445~ INTROt X·10 SYSTEM .•.•.•....•••.•.• 240••
GRAPHICS INPUT TABLET: .•.••.••.•.. 675"' SUPERTALKER SPEECH SYNTHISIZER .. 240"
DISK II with CONTROLLER CARD ..•.•.. 4i5" ROMPLUS CARD .•.•.•.•.••.•..•..••.. 150"
DISK" without controller 440" HUERISTICS SPEECHLINK 2000 225"
APPLESOFT FIRMWARE CARD. . . . ••155"' DC HAYES MICROMODEM" ........•.• 335"
INTEGER FIRMWARE CARD .•.•.....•.. 155" ALF MUSIC SYNTHISIZER •.••••••.•..•• 245"
PARALLel INTERFACE CARD ...•••.... 155" SSM AIO CARD (KIT) .•.• . .... 125"
SERIAL INTERFACE CARD.... •.•. 180.. SSM AIO CARD (A&T) ..•.•.••.•.•.•.•. 190"
COMMUNICATIONS CARD •...•.•••.•.. 190"' NOVATION CAT MODE M ..•••..•.•.... 189"

PRINTIRS
ANADEX OP 8000 ..
CENTRONICS 730·1 .
AXIOM EX·801 ..............•..
AXIOM EX·820 ..
TRENDCOM 100 .

SOROCIQ 120
° SERIAL RS232C
° FULL ASCII UPPER/LOWER CASE
° NUMERIC KEYPAD CURSER KEYS
° SCREEN CONTROL & $775
.PROTECTED FIELDS

oALSO AVAILABLEo

SOROC 10 140 $1,225.00

SD EXPANDORAM
·84K 8-100 DYNAMIC RAM BOARD
.WORKS WITH Z-lIO, 8080 & 8085
.POWER CONSUMPTION 5 WATTS
.BANK SELECT .PHANTOM REFRESH
·NO WAIT STATES REQUIRED

WITHOUT MEMORY .••..•• $135.00
18KKIT •••.••••.•••••••.•• 199.00
32K KIT. ••••••••••••• . ••• 259.00
48K KIT ••••••.•••••.•••... 329.00
84K KIT •••.•..•.....•..•• $389.00

ADD SSO FOR ASSEMBLED & TESTED

• TO ORDER °
Phone orders invited, using credit cards. Or send cashiers
check or money order that draws on a U.S. bank. Please add
2% ($5.00 Minimum) for handling, shipping (air service) and
insurance, or equipment will be shipped freight collect.

i residents add 6% sales tax. All equipment is in
with .the manufacturers warrantv. EQuipment

and availability without notice ..
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DOT-MATRIX IMPACT
PRINTER

Eaton LRC introduces the Model
7000+, a high-speed, low-cost, dot-
matrix impact printer designed for small
business and home computer systems. It
features 1.25 lines per second uni-direc-
tional printing, with a line speed of 1.25
lines per second, and prints a 3-1/3 inch
line.

It comes with a wide variety of
interfaces, including TRS-80 parallel,
Apple parallel, RS-232C and PET IEEE,
and accepts the full ASCII character set
(upper and lower case) and can print in
both a single or double wide front.
Options available include it 120 character
buffer; and a version that prints 64, 40,
32, or 20 characters per line, selectable
under software control. $389.

LRC, an Eaton company, Riverton,
WY 82501.(307)856-4821.
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SERIAL INTERFACE CARD
FOR APPLE

The 7710A Asynchronous Serial In-
terface from California Computer Sys-
tems is aflug-in card which enables the
Apple I to communicate with all
RS-232-C standard serial devices,

Features include fully selectable
baud rates from 50-19,200 baud, 8 and
9-bit transmission, optional odd, even, or
no parity. Software programmable in-
terrupts, double buffered data I/O, full
handshaking, and power-down ROM are
included. The card is available in kit
form, or fully assembled and tested.

California Computer Systems, 250
Caribbean, Sunnyvale, CA 94086. (415)
734-5811.
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11542-1 KNOn ST.
GARDEN GROVE,

CA 92641
(800) 854-6411
(714) 891-2663

IMSAI CONNECTORS
100 PIN· SOLDERTAIL

$3.00 each
10 for $2.75 each

MICROBYTE
16K RAM BOARD

Mailroom"

Nqw for CP/M

/

The reason you put your mailing list on
your computer in the first place was to
get the machine to do the hardest work.
If your mailing list software can't show
you which addresses are near Boston. or
who's name sounds like Kouzouvelowski, .
(or was that Kasvalinski?) then you're
not using Mailroom.

Don't let your computer make you do the
hardest part. Mailroom is now available
in CBASIC-2 for CP/M users as well as in
the p o p u l a r North Star s a s t c version.

Ask your computer storekeeper to give you
a demonstration or visit us in booth #30
at the West Coast Computer Faire.

The
Software
Works~"Inc.
Mounta.in View, CA (408) 736-9438 __ '"
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j'24 25·99 100up 4116'5
14 PIN .15 .14 .13 (250NS)
16 PIN .16 .15 .14 ADD ON MEMORY
18 PIN .19 .17 .15 FOR APPLE, TRS 80,
20 PIN .27 .25 .23 HEATH. ETC.

24 PIN .35 .31 .27 8 for $64.00
28 PIN .40 .33 .29 or
40 PIN .50 .46 .41 16 for $120.00

MICROBYTE
32K RAM BOARD

-FULLYS-100
COMPATIBLE

-USES LO-PWR
4KX1, MM5257's

-2 MHZ OR4 MHZ
-4K BANK
ADDRESSABLE

-EXTENDED MEMORY
MANAGEMENT

-NO DMA RESTRICTIONS
-ASSEMBLED & TESTED
2MHZ $250 - 4MHZ $265

-FULLY S-100
COMPATIBLE

-USES LO-PWR
4KX1, MM5257's

-2MHZ OR4MHZ
-BANK ADDRESSABLE
-EXTENDED MEMORY
MANAGEMENT

-8-BIT OUTPUTPORT
-NO DMA RESTRICTIONS
-ASSEMBLED & TESTED
2MHZ $525 - 4MHZ $540

SA800 gW.~E
INSTALLED IN DUAL

CABINET W/PWR SUPPLY
ASSEMBLED & TESTED
(1) DRIVE INSTALLED

$695.00
(2) DRIVES INSTALLED

$1125.00

REGULATORS MISC. COMPONENTS

320T-5 ..... .90 1·9 10·99 100 up

LM339 ... .70 .65 .59
320T-12 .... .90 LM348 ... 1.00 .92 .85
340T-5 ..... .80 LM377 ... 1.10 1.00 .95

LM380 ... .80 .75 .70
340T-12 .... .70 LM3900 .. .55 .50 .44
78H05 ..... 4.75 DM8216 .. 2.10 . 2.00 1.90

8080A ... 4.50 4.25 4.00
78L12 ..... .35 8251 .... 5.00 4.80 4.50

2716's
5-VOLTONLY

450 NS.
$32.00 ea.

or
810r$240

2708's
450NS

$8.50 ea.
or

8/$60

~,",ln_'IYIIC
CAPS

1 @ 12 VOLTS
10e ea.or

100/$9.00

2114's

LO-PWR
300 NS.
1-16 PCS.
$5.25 ea.

17 UP
$5.00 ea.

ORDERING INFOASK
FOR
OUR
NEW

CATALOG

NAME,ADDRESS.PHONE
SHIP BY UPS OR MAIL

SHIPPING CHRG: ADD $2.50
UP TO (5) LBS. CREDIT CARDS

WILL BE CHARGED
APPROPRIATEL Y

WE ACCEPT CASH,
CHECK, MONEY ORDERS,
VISA & MASTER CHRG.
(U.S. FUNDS ONLY)

TAX: 6% CALIF. RES.

TERMS
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Peripherals

PERIPHERALS FOR TI-99/4
Five peripherals to expand the

capability of the TI-99/4 home computer
have been anilounced by Texas Instru-
ments. The mini-floppy disk system,
which includes a controller with up to 3
disk drives, can store up to 90,000 bytes
of information on each diskette. Up to
127 files may be defined on each
diskette.

A special Solid State Software com-
mand module with utilities including

disk and file maintenance commands is
included with the mini-floppy system.
The system has a suggested retail price
of $300 for the controller and $500 for
each drive.

An RS-232 interface converts the
parallel data bus of the TI-99/4 to a
serially formatted output which con-
forms to the Electronic Institute of
America RS-232 standard.

It has a software selectable baud
rate, number of data bits, parity and
number of stop bits. $225.

A quality 300-baud acoustic modem
has originate and answer modules, as
well as a test capability. The modem is
connected to the 99/4 through the
RS-232 interface and a built-in cable.
$225.

The Speech Synthesizer has over 300
words which are accessible from Basic or
which may be used by Solid State
Software command modules to instruct
and comment verbally rather than
displaying messages on the screen. $150.

A thermal printer prints 32 columns
of 5x7 dot-matrix characters on 3.5 inch
thermally sensitive paper at a speed of
30 characters per second. There are 2
pre-defined character sets which are
selectable from Basic, and Basic pro-
grams can also define special characters
in 5x7 matrix format. $400.

Texas Instruments Incorporated, .
Consumer Relations, P.O. Box 53, Lub-
bock, Texas 7940B.
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REMOTE CONTROL FOR
T RS-80, A PPL E, S100

MicroMint's Busy Box facilitates
wireless remote control of AC operated
lights and appliances in the home or
office. It converts program commands
into an ultrasonic message which is
transmitted to the popular BSR X-10
(Sears)Home Control System. The Busy
Box is signal compatible with most
computers and includes complete on
board port addressing.

TRS-BO, $104.95; Apple II, $109.95;
S100 $114.95.

The MicroMint Inc., 917 Midway,
Woodmere, NY 1159B. (516) 374-6793.
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Disc/3
MART, INC.
DO IT YOURSELF

LOW-LOW PRICES
ANADEX Printer, DP 8000 $ 845.00
CENTRONIX 730 Matrix Printer. . . 825.00

(with 4 free zip pack ribbons)
HAZELTINE 1520
NEe Spinwriter 5510 (RO) .
(inc. forms tractor)
SORC IQ 140 (Assembled) . . . . . . . . 1245.00
TI 810 Basic (upper & lower case) 1669.00
TI 994 Personal Computer. . . . . . . . . . . .. 1150.00
TEC 511 CRT (upper & lower case) . . . . . 799.00
LA 34 DEC Writer Teleprinter. . . . . . . . .. 1195.00

CARTRIDGES· DISKETTES • MAG TAPE
ACCESSORIES

ADDS, CENTRONICS, HAZELTINE, IMSAI, LEAR
. SIEGLER, TECHTRAN, TI, VECTOR GRAPHICS

AND OTHERS

1319.00
2643.00

STORE HOURS: 9 A.M. - 5:30 P.M. Mon. through Fri.
Call or write for quotes or intorrnation.

Disc/3
MART, INC.

1840 LINCOLN BLVD.,
SANTA MONICA, CA 90404

(213) 450-5911
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I DIGITIZER AND DRAWING
SOFTWARE FOR APPLE

Rainbow Computing, Inc .. has an-
nounced the VersaWriter, a digitizer and
software drawing package for the Apple
II Computer. The new system provides
high resolution, mass color graphics
comparable to the quality of the Apple.

The VersaWriter's drawing arm,
traced over a picture, brings in that
picture as a data structure. The user can
create drawings, architectural plans,
schematics charts and graphs at will, and
store or change them as desired.

Fill-in with up to six colors, scaling,
centering and disk storage are all part of
the software.

The complete system consists of the .
VersaWriter drawing board and inter-
face, diskette software, calibration chart
and instruction manual. The drawing
board plugs directly into the game I/O.
Users require an Apple Computer with

Disk II, 32K of memory, and Applesoft
ROM. $199..

Rainbow Computing, Inc, 9719Reseda
Blvd., Northridge, CA 91324. (213)349-
5560.
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LOW-COST MODEM
The CAT acoustic modem is designed

specifically for the personal and small
computer market.

The 300 baud answer/originate EIA
RS-232C modem is engineered to trans:
mit data over all telephone lines, is Bell
103 compatible and has an AC Wall
mount transformer.

Novation, 18664 Oxnard St., Tarzana,
CA 91256.
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OPTION ANALYSIS SYSTEM
This system In strictly. tor tht market speculator. Working
with price ,calculated vcIotility,and calculated overage daily
premium 1 this system picks the best buys from 75 or more
options. Judgement by In, analyst is required. For .35.00
you receive two program. plus bOmple dato bate and instruc-
tion mCll'IIJOl. TRS 80 LEVEL II and PET

STOCK MARKET ANALYSIS SYSTEM
Technical analysis, 12 doilyond 15weekly Indicato ••••for the
stock market enthusiast. This ty,'em sianaled the Oct. 78
debacle. For •25.00 you receiv, two ptOQI'oms plus data base
and 2tpooe detailed instruction manual.
TR5 80 LEVEL I or IE 16K and PET

FINANCIAL ANALYSIS SYSTEM
Includes two proQroms and hard copy instructions for bett.r con-
trolof your stock and option tronsaetion. For$ 20.00 you receive
software with eight analysi. routines. Two of these routines art
stock transactions which mode money and option tranaoction.
which mode money. Sill mare prOQr'am routines elli.t with .ome
consideration given to toxe •. Please indicate!
TRS 80 LEVEL ]I 16K or PET 8K

ACCOUNTING ANALYSIS SYSTEM
Includes two progn:lm. and hard copy instruction. fora small
cash enterprl.e. From your data base a Profit and loiS State-
ment oswell 01 a Balance Sheet 0111produced. In additiansimp\e
budget eomporisonsare made. Please remit *20.00 ond indicate:
TRS 80 LEVEL ]I 16K or PET 8K

LETTER PROCESSER
This program for TRS 80 ownen with print ••••.Generates letters
to different individuals with the some body. Castette file stores
names and addresses. Remit. 15.00.

: STEVEN E. SHAWJ P.E.
P.O.80x 1707
Tampa, Florida 33601
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MARCH 1980

Connect your TRS-BO, Apple or ANY
other computer to the phone lines.

USR-330 Originate-
Auto-Answer Modem

• 0-300 Baud
• Stand Alone
.• RS232
• 1 Year Warranty

$339 •Crystal Controlled
• Bell 103/113

• State of the Art LSI circuitry
• 5 stage active filters

FCC certified for direct
connection to phone lines via
standard extension phone jack

USR-310 Originate
Acoustic Coupler

$159

Penril 300/1200 Modem
Originate/Auto-Answer

• 0-300 or 1200 baud
• Bell 212A & 103/113

Call or write for free literature
U.s. ROBOTICS. INC.

1035 W. LAKE ST.
CHICAGO, ILL. 60607

(312) 733·0497
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jpRODfiTfi GROUP

ATARI 400 $493.20
ATARI 800 $846.00
PET $680.10
TI 99/4 $952.20
CRAIG TRANSLATOR .. $197.61

.•. MANY MORE .••

WHY PAY LIST PRICE?

(714) 731-7924

Box 2464, Fullerton, CA 92634

Field Tested
North Star Systems

from $5995
HOR II D, Terminal, Printer

Includes Software!

NORTHSTAR EZY-LEDGER
with CHECKWRITER and

SIMPLE PAYROLL
300 General Ledger Accounts

1000 Postings/ Month

All On 1 Disk!
Practice Data Included!

Manual only $ 5.00
Program and Manual $95.00

CIRCLE 182 ON READER SERVICE CARD

ARMCHAIR
Quarterbacks
lLCthe leyl.o.lld co.

INTRODUCES

TO-80
FOOTBALL
SOF1WAREOFFERS

real time - action packed
football program •

OFFENSE• Move Q8, pass,
hand off - pulling guards
DEFENSE• Blitz QB,
intercept passes.

LEVELI OR II 16K
30 DAY MONEY BACK GUAR.

$24.95 M/C-VISA
(404)-428-7444

THE LEYLAND co., INC.
2920 wood forest· marrietta. ga.
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Vendor
Literature

GUIDE TO BUSINESS
SOFTWARE

TRS-80 Yellow Pages 2.1 is a 16-page
newsletter/catalog devoted to serious
business software. It includes informa-
tion on selecting business software for
the TRS-80 computers, and describes all
the software produced by Micro Archi-
tect.

For !l free copy, send two stamped,
long, self-addressed envelopes to Micro
Architect, 96 Dothan St., Arlington, MA
02174.
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SOFTWARE CATALOG FOR
TRS-80 MODEL II

National Software Marketing has
Published a catalog of software for the
TRS-80 Model II.

The software described includes ac-
counts receivable, accounts payable,
general ledger, payroll, inventory, rental
management, order entry and a variety
of.financial and mathematical programs.
, National Software Marketing, Inc.,
}JOBox 6195, Hollywood, FL 33021. (305)
625-6062.
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Newsletters
APL NEWSLETTER

Personal APL News, will cover all
aspects of personal use of APL with or
without a computer, including hobby,
educational, professional and very small
business.

An important feature will be an
ongoing resource directory, giving de-
tails of available APL hardware, soft-
ware.jserviees, books and personal uses
of APL, one category per issue.

U.S. and Canada, $1.00; elsewhere,
$2.00 for 1980.

Personal APL News, PO Box 1131-
H4, Mt. Shasta, CA 96067.
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Systems
Software

LANGUAGES
A development package for the

TRS-80 Model II from Racet Computes
includes a machine language "Superzap"
which enables the user to change ASCII
fields as well as hex fields, patches for a
disk-based editor/assembler and dis-
assembler, and upload service for the
Apparat Newdos editor/assembler and
disassembler. $100. Racet Computes, 702

. Palmdale, Orange, CA 92665. (714) 637-
5016.

CIRCLE 247 ON READER SERVICE CARD

People's Pascal I, a tiny Pascal
compiler written in Basic for a 16K
TRS-80 Level II system, enables the
user to write fast, efficient machine
language code while working with a
higher-level language. $15. People's
Pascal II is said to be easier to use and
faster operating. $23. Computer Infor-
mation Exchange, Box 158, San Luis
Rey, CA 92068.
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OPERATI NG SYSTEMS

The Multi-user Oasis operating sys-
tem for Z-80 microcomputers features
ISAM files, hard and floppy disk
support, editor, user accounting with
logon, password, privilege level and file
security. A business system software
package is also available. Phase One
Systems, Inc., 7700 Edgewater Dr.,

NOBODY CAN BEAT OUR PRICE!

MS-204PRINTER
INTRODUCTORy PRICE:

$749
CABLE: $34.50

Compatible with TRS-80, Apple, Pet
or any other Centronics-type system
Features

• Documentation Included
• 50 Columns, 63 lines Per Minute,
Bi-Directional, Nominal Thruput

• High Reliability - Heavy Duty Cycle,
100 Million Characters Print Head Life

• Adjustable Sprocket Feed (4%" to 9W')
• 5 x 7 Dot Matrix Character Font

Ask about our MS-80 Drives & SoftwareATCHlESS 18444 S. Broadway
Gardena, CA 90248

(213) 327-1010
© 1979 Matchless Systems & MarKetPlan

CP/M .•.......•--..-IBM
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Compatability
with

For $200 you can now
transfer data between big and
small systems.

REFORMA ITER, a Diskette
Utility Program, enables you now
to transfer textual data files in
either direction between Z-80 or
8080 based micros operating
under CP/M and IBM systems
using 3741 diskettes or systems
accepting input data through
conversion from the IBM 3741
diskette.

Detailed program informa-
tion available from:

MicroTech Exports
912 Cowper Street
Palo Alto, CA 94301
Tel: 415/328-1712
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Suite 830, Oakland CA 94621. (415)562-
BOB5.
, CIRCLE 249 ON READER SERVICE CARD

A translator is now available to
convert Microproducts/ Apple II Four-
Character Label Editor/Assembler text
files to a format compatible with the new
Apple II Six-Character Label Editor/
Assembler. The user will be able to
upgrade assembly language program-
ming capabilities without abandoning
source code programs previously writ-
ten on the original Editor/Assembler.
$9.95. Microproducts, 2107 Artesia Blvd.,
Redondo Beach, Ca 9027B. (213) 374-
1673.
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DATA BASE PACKAGES
The HB/HB9 nata Base Management

System allows the user to add, delete
and update records in the data base;
sort;list all or part of the data base; read
the data base from a disk file or write it
to a disk file. $25. J.D. Hill, 6400 Gila Ct.,
Plano, TX 75023.
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Spelling Bee is a record-oriented,
spelling dictionary data base operating
system containing 25,000 of the most
frequently misspelled words. It is writ-
ten in Basic for Apple, CP/M, North Star
and TRS-80. $50. Puma Software, PO
Box 974, Downey, CA 90241.
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Whatsit?, a conversational filing and
query program for personal computers is
now available in a printing version for
the Apple II. The Ap'ple Model includes a
"Soundex Request' for retrievin~ en-
tries by phonetic matching "useful,' says
the manufacturer, when spelling is
unknown or forgotten." Prices start at
$100. Computer Headware, PO Box
14694, San Francisco, CA 94114.
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Information Master is an interactive
information management program for
CP1M and CP1M compatible operating
systems which runs on BOBOand Z-BO
Computers with at least 32K of RAM
and two floppy disks. The program is
said to be particularly useful for app-
lications which require flexible access to
a large body of information over a long
period of time. $37.50. Island Cyber-
netics, PO Box 20B, Port Aransas, TX
7B373.
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MISCELLANEOUS
The HB/HB9 Assembler Program

Development System is a group of
programs written in Basic and designed
to aid assembly language program
development. The system consists of an
executive program, a Help program for
listing documentation and two utilities.
$25. J.D. Hill, 6400 Gila Ct., Plano, TX
75023.
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MEMOREX
DISKETTES

8
CARTRIDGES

for your computer or word processor

BUY THE BEST FOR LESS.
Lowest prices. WE WILL
NOT BE UNDERSOlD!! Buy
any quantity 1 - 1000. Visa,
Mastercharge accepted. Call
free (800) 235-4137 for prices
and information. All orders
sent postage paid.

MARCH 1980

Computer Design lobs

Applications
Software

EDUCATIONAL
Teacher Plus is one of two programs
from Charles Mann & Associates de-
signed to teach the floating point Basic
found on the Apple II and Apple II Plus.
The 17-lesson program teaches all fre-
quently used Basic commands as well as
most basic computer logic techniques.
Plus Teaching Pae includes, in addition
to all the elements of Teacher Plus, a
Floating Point Dictionary which re-
ferences all Basic commands. Prices
range from $24.95 to $59.95. Charles
Mann & Associates, Micro Software
Division, Customer Relations Branch,
7594 San Remo Tr., Yucca Valley, CA
922B4. (714) 365-971B.
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The HB/HB9 Computer Aided instruct-
ion System includes a variety of math
and reading/spelling drill programs as
well as a general tutoring program
which allows the user to write CAI
"courseware." $20. J.D. Hill, 6400 Gila
Ct., Plano, TX 75023.
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280*Disk SOftware
MACAO I these tealuresan(l more4dduploglVeyov

• very powetful developmefll tool. Both
OetHJg I and II must run on a 180 bul .,.11
debug both Z80 and 8080 ecce. $68 95.

2APPLIE
A 180 executive and debug monitor.

Capable of searCh. ASCII put and display
read and write 10 1/0 ports. hex malh. bre.~-
pomt, eeecut •. move. fill. display. lead and
wrlle in Intel or vin.ry lormat t.pe .• nd

morel Oisk SI9.9S. AlSO available In 21(x8
ROM with initialilation tor the 5MB I or II
(3 ACIA·s and 1 PIA) S34.95

5MB II bare board S499S.
One PIA and four 7ALS2U·s 1015MB II

S12.95
8080 velsion of'Zapple· disk S199S
on 2S16 $49.9S

W. have acquired ,h, "9hrS 10 ,II TOl soll ••••re (& hardw.r.!. 70t software h.as IOnl1 h./j the rflpulation of Oainglh, Oasl in Ih.
in/jus,ry. Computer D8sIgn Labs Will con'mua 10 m.jntam .• vO/v. and ad/j /0 this slJperior lina 01 quaMy 50/' ••••ar8.

- Car' Gallelli and ROlier Amidon, o •••.ners

Many programmers 9.ve up on Willing In
assembly langu8ge even Ihou.h they know
Ihelr pr09rams would be 'Uler and more
powerlul. To them assembly language
eeems cuuccn to understand and tonow.es
weU as being. ntghlmare to debuQ. weu.
nOI with proper tools like Oel)ug I With
Oebugl you can eas.ly follow tn. IIOW 01 any
Z80 or 8080 program. Trace the program
one step at a ume or 10 steps 01 weatever
you like. Al each step you wruoe acie tc see
the InstruCllon executed and whit 1101<1.11
oesuec. modlhcatlons can then be made
eercre conl,nu"'9. trs all under your
conlrol YoY can even sk.p. displaYing
a subrOUhne call and up 10 seven break·
points can be set dUllnQ uecul'oll Use ot
Oebuglcanp'ylorllsellmanytlmesove,
by sav""'g you valuable debuggIng time
S6995

DEBUG II
rr"Us IS an expanaed debuggflr whICh has

all of tile fellures 01 Debug I plus many

;;:'~;le~ :~IU o~'r:~·II~~!·.· :I'a~. t~~~o~ ~~~r~ For Phone orders only call toll ;;ee
TOP cond",OM occur) AI~o. InSlruC',ons may 1·800-321·9191 Ext. 616

A Z80 Te~t Output Processor which Wilt be entered and executed Immediately ThiS (Ellelpi Florid.)

~~d'~~~~~r::f~I~~:;s~~~~:s 1l~~~,:e;I~~ ~~:~:n:~;'~~~~::::/~::O~st:~~~':~~~ "800·432·7"9 Ell. 616 (Flofi~.)

any te~1 editor. DOes luslllu:;al;OIl. ~ge altpr Alld a AAOIX lunclton allows Chang·
numbeftn9 and he.dlngs. spllc,ng. mg between ASCIi. bInary. dflc,mal. he_.
cenlflflng. and much mUII' $6695 octar. SIgned eecrrnat. 0' Spht cctar All 342 Columbul A.,.nue

·~ao,," '·.d~"'." 0' Z,,,,,, ·TPM '•• "'d~""," 0' C""'P,M' o •••go '00. ",' no1 TrMlon, N.J. 01629

JR$-80'" "ad.m," .' R'd'O ~nl<'r", 'O<~ ca". u",,~Ps~,;.,m ••::~7~:::~:~;:.o~:,'~',::::~::«~~:~~~~~qulfles InVited

AN 01 ItIe IOHw.tI below II ••••••I.bIa on
.n)' of the 'otlowln, media lor operation
wllh. llO CPU "In, It•• CPIIII' or .Itn ••••.
type dill! opent"n, a,..l"" INCh •• our
own TP",').

tor TRS·IO' CP/M ,Model One)
tor 8·' CPIM (1011 HeIOM ling" denlll"
tor 5'1,~CP/M (IOrt Melo/ed IIrtgM _"III,)
10f' 5V.~ North S'1r CP/M ,lingle 6enltty)
lor 5'!.- North Silt CP/M (double dln.lty)

BASIC I
A powerlul and last Z80 Basic interpreter

with EDIT. RENUMBER. TRACE. PRINT
USING. I5sembly languige sub/outme
CAl.l. lOAOGO 101 ~Chaillm9··. COPY 10
move telll. EXCHANGE. KILL. LINE INPUT.
error 'nlercept. sequential 1111'1handling in
both ASCII and bInary lormats. alld mUCh.
mUCh mOre. uronem e liltleover12Kandis
AOMabl8. An excellent choice lor games
SlnCfl the preciSIon was limited to 1digl\S.n
ordertom.ke.toneollhfliasiesiaroul)/j.
569.9$

BASIC II
Basicibutwilh12digilprecisionfomake

ils pOwer available 10 'he bUSi/le$$ world
with onl·,' • slight sacrifice in speed. Stitt
runs laste, than most Olher BasiCS (evfln
those with mUCh less preciSIon). S99.9S

BUSINESS 'AStC
The most powerlul Basic lor business

applications. II adds 10 aesrc II with random
or sequential disk hies in either Illled or
vanable IIco,d lengths. simult.neoYS
acclss 10 multiple diSk lites. PRIVACY
commar.d 10 ptoh.bil USflr access 10 source
code. global editing. added math functIons,
anddiskillemaintenancecapabilltywilhout
leaVing Basic (1151. rename. or delete)
S1599S.

ZEDIT
A character onel'lled lellt editor with 2S

comm",nds and ~macro·· capability lor
st"OIJlng multiple commands together
Included are bidirectional search with
optional replace and a complete array 01
character move. add. 0111'111'1.and display
lunClioos. S4995.

ZTEl
Z80 Texl Edilmg langulge - NOljuSI a

texledllor Actuallyallngu.gewhlchallOw$
you to edrt text and also wrole. save. ana
recen p'ograms which manipulate lell\
Commends mcludeconailional branching.
subroullne calls. Iterllion. block mov8.
expreniOIl evaluation. and mUCh more
eonlams 36 value ,eglSters 81ld 10 lelll
,eglslers. Becreahvel Malllpulale te,tt with
commana, you write uSll"lg Ztet. S68.95

A macro assemblel which w.1I generate
llioeallable or al)soIute COde lor the 8080
or ZOO using stlndard Intel mnemonics plus
TOl/Z80 e~"n'ions. FunChons .oerooe 14
condilionall.16Iis\lngcolltrols.5Apslludo·
ops, 11 arithmeticllogical operahons, local
Ind global sym.boIS. Chai •.••n; htes.·tinklng
c.pabiUly with optional linker. and
recursive I re.teralive macros. ThIS
anembier II so powertul you11 Ihink il is
doing .lIlhe work lor you. It ICtually ma~es
assembly Iinguage programmlllg mUCh
less Of an elfort and mcre creettve. S<l9.95

MACAO II
Expands upon Macro I'S hnking

capabIlity (which '5 use/ul bul somewhat
limited) I""ratly bem9 Ible 10 ta~a lull
aavantaga 01 the optional lin~er. Also a
hmeandClallfunctionhasbeenaddedand
thelistingcapabilitylmproved.S&e.95

LINKER
How many limes have you written the

same subroutine ill each new ptogram? Top
nOlch proleuiollal programmers compile a
library ollhesesubroullnes,ndusea
Linker 10 lie them togetner at usembly
time. ueverepmem time is Ihusdrastically
reduced Ind becomes comparable 10
wilting In a high level language but with all
Ihe speed of aUlmbly Iln']tng8 So. gelthe
new COl Lillker and atall wr.t,ng programs
In a frachOn 01 the time it took O8lorfl.lin~er
IS compatible with Macro I & II as well as
TOL/Xitan assemblers vefsion 2.0 or IlIe'.
S68.95

A NEW Z80 disk cperaucn system! ThIS
IS nol CP/M'. II's eener' You can s',11 run
any program whiCh runs With CP/M' bul
unlike CP/M' Ih.a operahng system was
wotten spectl,catly 10f lhe ZSO' and takes
lull advantage of liS e~tra powerlul rnstrue-
honset.lnolherwordSl\Snotwarmedover
8080 COde' Avail,l)le tor TRS·80'. Tarbell.
ICOM. Xilan DOOC. SO Sales ··VERSA·
FLOPPY". Nonh SlIr (SO&OO). and Digital
(MiCrO) Systems. $49.95.

PAYROll
The Osborne package. Requites C BulC 2
2 d'lks $74.95 BOOk S15.OO

ACCTS REC/ACCTS PAY
By Osborne. Requ"lS C BaSIC 2 S99.95
BOOk $15.00.

GENER •••llEDGER
By Osborne. Aequ."s C aas« 2 S999S
Book $1500

C ••••SIC 2
Requi,ed lor oseceeoe scuware S9Q.95
Manual Included

DEBUG I

ORDERING INFORMATION
V.u. Master Chlfge and COO 01(. To

Older CIII 01 Wille w.lh the lollow.ng mlor·
mencn

t. Name of Product (e.g. Macro I)
2. MedIa (e.g. a" CP/M)
3 Pnce and method 01 payment (eg

C.O.D.I Include Cfed't card Inlo It
apphcable

A. Name. Addlus ana PhOn..' number
S FOf TPM orders only. IndIcate ., tor

TRS ao. Tarbell. xuan OOOC.SO Sites
(5'1,· or 6··), ICOM (5",· or 8··). Norlh
Star (sll"lgll or double denslty)or 01'
g."I{Mlcro) Systems

6 NJ 'es'denlSa<kl5'\1.salesllll
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HOME MANAGEMENT

The H8/H89 Personal Accounts Payable
System is designed to maintain inform-
ation on household bills. It is written in
Basic and requires a minimum of 24K of
memory. J.D. Hill, 6400 Gila Ct., Plano,
TX75023. .
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BUSINESS
A General Ledger System for the

TRS-80 Model II features unlimited
inherent files, a year-to-year comparison
on the income statement and balance
sheet, account transaction summary
reports up to a full year, and automatic
posting of retained earnings to user-
defined accounts. Taranto Associates,
PO Box 6073, San Rafael, CA 94903.
(415) 472-2670.
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Management Systems Software an-
nounces two business programs for the
TRS-80; a forecasted cash-flow budget
with which the user can plan a firm's cash
needs for up to twelve periods ($125),
and a program which considers current
tax laws in producing a lease vs,
purchase evaluation ($100).Management
Systems Software, Inc., 5200 Brittany
Dr., #1006, St. Petersburg, FL 33715.
(813) 864-4347.
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A line of disk-based business soft-
ware for the TRS-80 from Hebbler
Software Services includes Accounts
Receivable/Invoicing and Payroll for
both Models I and II. The programs are
available separately for the Model I only.
Prices range from $39.95 to $99.95.
Hebbler Software Services, 7142 Elliott
Dr., Dallas, TX 75227.
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Taxpreparer by Howardsoft is a
disk-based package for the Apple which
aids the user in preparing the 1979
Federal Income Tax Return. Form 1040
and all schedules are included. $69.

Howard Software Services, 7722
Hosford Ave., Dept. C, Los Angeles, CA
90045.
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Racet Computes announces a Gener-
alized Subroutine Facility for the TRS-80
Model II. Machine language functions
include multi-key-multivariable in-
memory sort, multi-key character string
in-memory sort, USR PEEK and POKE
capability, compress and uncompress
data, move blocks of data, and propagate
across arrays. $50. Racet Computes, 702
Palmdale, Orange, CA 92665. (714)
637-5016.

CIRCLE 262 ON READER SERVICE CARD

CP/M 2.0 fom Lifeboat Associates
makes it possible to run CP/M programs
on the TRS-80 Model II. The system has
nearly 500K bytes per disk with double
density formatting, but will read/write
standard single density disks. $170.
Lifeboat Associates, 2248 Broadway,
New York, NY 10024. (212) 580-0082.
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Mail-M2 is a mailing list system for the
TRS-80 Model II which features multiple
labels (up to four) across a page, form
input, a report generator, Shell sort,
error trapping, random access search or
sort by any field, statistics, two levels of
security, a report generator and date
manipulations. $99. Micro Architect, 96
Dothan St., Arlington, MA 02174.
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Lifeboat Associates announces Post-
master, an integrated mailing list man-
agement system for all popular 8080 and
Z-80 computers using CP/M. The pack-
age includes a program to prepare and
edit form letters and to record-sort based
on any specified field. $150. Lifeboat
Associates, 2248 Broadway, New York,
NY 10024. (212) 580-0082.
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Introducing

Get Your
First Issue FREE!
COMPUTER SHOPPER, the new buy, sell, and trade
publication, is ready to help you with the latest informa-
tion on personal, small business and large-system com-
puters, accessories and software.

EACH MONTHLY ISSUE GIVES YOU:
• Ads from individuals nationwide
• Categorized ads so you can find them instantly
• Large 11 by 14 easy-to-read format
• Low classified ad rates - 10' a word
• Nationwide circulation-20,000 a month

SPECIAL Charter Subscription OFFER Save $5.00
Subscribe now for HALF-PRICE, $5_00 and receive 13
issues/1 year (one free plus 12 regular issues). Money
back guarantee, Bank cards accepted.

BONUS: If you have something to advertise, send in an ad
with your subscription and we'll run it FREE!

~ C:Om;UTeR s~;OppeR
~ P. O. BOX F7 • TITUSVILLE, FL 32780. 305-269-3211
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WORD PROCESSING
WordPro m, a word processing

software package designed for the CHM
2001-32Bmicrocomputer, features global
function, instant editing and full docu-
ment retention up to 170 pages on-line. It
is compatible WIth Commodore's CBM
2022 and CBM,2023, as well as NEC,
Diablo and Qume printers. Commodore
Business Machines, Inc., 3330 Scott
13lvd., Santa Clara, CA 95051. (408)
727-1130.
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ANIMATION GRAPHICS
IN 3·D FOR APPLE

An Dlinois software firm has an-
nounced a three-dimensional line-draw-
ing package for Apple hi-res graphics.

Permitting three-dimensional ani-
mation (and of course its -two-dimen-
sional subset), this set of programs
allows the user to create and manipulate
a three-dimensional data base, and view
it in perspective. The package is espec-
ially suited for the study of complex
three-dimensional objects in "wire-
frame" form, which the user may "fly
around" or view from any angle.

The programs, which come in either
Applesoft or machine-language versions,
perform three-dimensional coordinate
translation, rotation and scaling. Prices
range from $30 to $55.

SubLogic, Box V, Savoy IL 61874.
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FR E E Iup to S 170 In merchandise
• With purchase of PET·CBM Item i I,'

IJtrve'yHa S 995 S130
PET 32K lilli K.panl S1295 S170
PET8K 1Jt11K." ••nlIN.1II S 795 S100
PET2040 III blU 1343KI $1295
PET 2023 P~.lIr "III I••~ $ S49
PET 2022 PMIIr IIIX lenl S 995
KIM·l $159 IMII130lor' •••r s""~
AXIOMEX-801 Prinllr-PET .
2114 L 450 ftl 5.35 24/4.95
2716 EPROM15VaHl .
6550 RAMI"r 8K PIli .
PET4 Vllce Mllic SVlllm IKL-4MI .....•..•. 29.50
All BDtkllilll S,ltwllI 15% OFF .
lI.dll VldIO 100 12" MDnllar .........•.... 119.00
And.~.-Jic.h •• 84 I Sitecl~e IjII~ 1015.00
HIIIIIWH-I9 Tlrmlal Pmllm.1 . . . . . . . . . . .. 770.00
H••lh WH-I4 Prinllr IlKt.llm.1 735.00
Prllllmlliln Tlllkll - PETROMUURUII 44.90
Mlel1ll:"112.0 lor PET APPLE 17.90

WanI Pl1II:Iuor - . 24.00

Line Prinler Spooler for the Radio Shack
TRS.aO Modell

Add mutti-taskinq to your TRS-80
FEATURES:
'Sunuttaneous pnnnnu and processmo
'Oueue mechanism lor access 01 punt files
'Multlple copies 01 punt lobs
'Use on 2 disk 32KB or 48KB connqurauons

COMPONENTS:
3K Bvte assemntei language LPSPOOL svslem
Queue ma.nrenaoce utility
Dernoustr at ion Proqram
Delalled user manual

539.95 on drsketie CA I esidents aOI\ 6 sale, lax
Dealer mquu es are inVitee!

1\(.)nn AUTOMATEO RESOURCEterv U , MANAGEMENT INC.
POBox 4353 lrvme. Cahlonua 92716

LPSPOOL
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tPREE-it SOFTWARECATALOG t
t- For a free 20-page catalog of t-

Creative Computing Software for
e

t
all computers circle 300 on the -t
reader service card.------------
micP()·E~~cstioasI
Professional quality CAI master programs lor
APPLE II.
- ANIMATED TUTORIAL - Create spec-
tacular high-resolution cartoon sequences,
captions, questions and answers. Student
Interactive. Unique. Requires [32kcasselte,
48k disk) $25.

- COMPLETE CLASSROOM PACKAGE - 8
new programs incl. Animated Tutorial, Read-
Ing, Maths and Utilities to let your Apple
earn its keep. Requires 32k. [48k dlsk~ $50.

Add $5 lor airmail, $4 lor disk. Send bank
draft In $ U.S. to:
mlcroEducational • P.O. Box 280. Nelson Bay
N.S.W. 2315 • AUSTRALIA
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GREAT PROGRAMS WANTED
We're Chafitz, makers of champion programs SAR-
GON and ARISTOTLE. Our MODULAR GAME SYS-
TEM makes it possible to put YOUR program
on a Module to plug into our Mainframe unit with
its S digit, 14-segment alpha-numeric display, 20
key keyboard and rechargeable battery pack. II you
have a GREAT program that is the best 01 its kind
and! or a unique concept that will be exciting or
challenging lor youngsters or adults, then we want
to hear from you. Write to Chalitz. Inc., 1055
First Street, Rockville, MD 20850, Attention: Dan
Neumayer.

AMERICANSQUARECOMPUTERS
KIVETTDR· JAMESTOWNNC27282

1919)-883-1105
CIRCLE 106 ON READER SERVICE CARD
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JOYSTIEN InTERFAEE
KITFORTRS-80 .&.28'

8 - Bit AID Converter for:P
Level 2 or 1(w/cssernbler) Conn.lnc/.
Send to TECH-ELEt P.O.Bx772

New Hyde Park,N.Y. 11040

Seve Mont Then 20%
NORTHSTAR-INTERTUBE

THINKERTOY5-MICROTEK

THE SMARTEST COMPUTERS AT THE
SMARTESTPRICE

QUAD& DOUBLEDENSITY
List Only

Horlzon-1-32K-D Kit 1999 1585
Horlzon-2·32K·D Kit 2399 1905
Assembled & Tested 2765 2195

Horlzon·2·32K Kit Quad 2799 2225
Assembled &Tesled 3215 2555

Pascal for North Star on Disk 49
Powerful North Star Basic Free
TEl PT 212 Computer 5 MHZ 8000 6250
Thinker Toys Discus/2D A&T lt49 949
Discus12+2 1.2 MegabytosA&T 1549 1299
Measurement System Memory A&T 4MHZ64K 640
GOdbout Memory call for Price
Intertube IISmart Terminal 995 745
Microlek Printer 750 675
Anadex Printer 995 875
Florida Data Printer 600 CPS 4300 call for Price
Maryellen Word Processor Your Bost Buy 38
Texlwriter III 125
EZ·80 Tutorial Learn Machine Language 25
PDS for North Star Setter than CP1M 99
Compiler for Horizon Secret Superfast COde 100

10%Off Software Prices with Computers
Verbatim the Bast Diskettes Sox of 10
Which Computers Are Best? Brochure
North Star Documentation Refundable

w/HRZ

29
Free
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11IIRODUC11I6
HEWLETT·PACKAlUYS HP·41C.
ACALCULATOA. A SYSI'EM.
A WHOLE NEW Sl'ANDARD.

The new HP-4IC frum
Hewlett-Packard is a
powertul prq:rammable
calcularorrhat Icarurcs:
all LCDdisplavwith
alpbanumenc capabithy:
(,J n.:~iMers of data
srorage cr up to 400 lines
of program memory-
cxpandablctoJIQrq:;istt'fS
or up 10 2.000 program
lines: upto elcvefs of sub-
ruutincsrHl ccndi-
tionalsand 56 internal
nags: specific loop
control: indirect address-
ing. local and global
branching: Continuous
Memory: RPN logic

And when 'IOU need them' Memorv
Modules - pi"ug·in modules for .
storing programs and data: anvexu-a
smart" (lard Reader: a Primer that
prints upper and lower case alpha

••

plus specialchar-
• aCle.rsanddot'shigh

resoluuon plor-
ung: the Wand to

•
input programs in

• f::a~::~I:o;a~l\'
••• ~ 19801, Apphcaiion _

.--=~l:!@....~..- White Plains Mall, 200 Hamilton Ave.

~ White Plains, N.Y. 10601
lliiUlII_ (914)WHY-DATA.

Modules-prepro-
gramrned. piug-in modules
that give solutions loa
w ide range of problems

The HP-4IC lets 'IOU

reassign any standard
function. any programs
yoe've wrinenor pro-
grams provided in the
Application Modu1cs- 10
any keyboard location

I ~e~~~~~a~k~r~fb:~:se
th~HP·4ICwithlOtalsoft·
waresupportincluding
an Owner's Manual and
thousands of programs
in the HP·41C Appllca-

nons Pacs. Solutions Hooks. and the
HP Users' Library.

Expeneoce this remarkable tnSlru·
ment The new HP·4lCfrom Hewlett-
Packard. A calculator. A system. A
whole new standard
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MICRO COMPOSERTM
Designed by Hal Chamberlin

and Micro Technology Unlimited
for the folks at M.M.I. and You!

Great Fun! The Micro Composer comes com-
plete with an instruction manual. software disk
or cassette - in either Integer or Applesoft
ROM BASIC, and the MICRO MUSIC DAC
music card. Just plug the MICRO MUSIC DAC
into the APPLE extension slot and connect the
audio cable to a speaker. NO AMPLIFIER NEEOE'O

• PLAYUP TO 4 SIMULTANEOUSVOICESI $
.E_~TER MUSICNOTESBYAFASTSIMPLE, 220.

WELL-TESTED CODINGSYSTEM.
• PROGRAMTHE PITCH, RHYTHM,ANDTIMBRE OF THE

MUSIC. TEMPO IS VARIEDBYTHE APPLE PAODLE.
• COMPOSE, EDIT, DISPLAYANO PLAYMUSIC THROUGH

AN INTERACTIVE,COMMANO-DRIVENLANGUAGE.
- SAVEYOURMUSIC ON OISK OR CASSETE.

EACH VOICE SOUND CAN BE CHANGEDTO REED,
BRASS, STRING OR ORGAN!

COMPUTER CORNER AmrU ftN~io~~.I~~f.3,N.J. Of NEW JERSEY (2011835-7080
07444 -APPLE\I is a regisle~d trademark01AppleCompuler. Inc.
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Computers, Books

Although they have been ac-
cused often - and sometimes justly
- of provincialism. book publishers
are always in need of hints Oil what
kind of world will soon surround
them. If you could direct the atten-
tion of the book industry to only one
of the important changes tha: are
likely to occur in our culture by the
turn of the century. w'uch one would
you fla!;). and why?

One key change likely to occur
over the next 25 years will be a de-
massification of the mass media -
and of our minds. This means even
more special-interest magazines.
books and information se-vrces. I:
means a sub st an ti at s~ift from
uniformity-producing network tele-
vision to dlversity-produc.np cable
and cassette. It means each o' us will
receive more vaned images through
many more channels - and that less
and less of the culture will be s'iared.
It means we shall live - in fact. we
already do - In a "blip cu!ture"that
bombards us with unrelated chips or
blips of data.

lnsteao of receiving a unified
irnaqe of reality. we are each forced
to fabricate our own individualized
image of reality out of these blips.
What the culture cries out for. even
now. is synthesis. Two things will
ultimately answer that cry: com-
puters - and that powerful informa-
tion technology cauec t'1e ..book. ."
Alvin Toffier
Author of "Future Shock." the forth-
coming "The T~ird Wave," etc.
~

General Telephone & Elec-
tronics has been licensed to manu-
facture and market, under the
Sylvania name, the hardware for
Mattei's computer-based Intelli-
vision home entertainment and
information processing system.

Tbomas R. Shepherd, senior
vice-president and general manager
of GTE Entertainment Products,
Batavia, N.Y., said "GTE sees the
system as a device beqinninq as an
entertainment product, moving to an
educational device and ultimately
becoming a home computer."

The system, which connects to a
television set, uses preprogrammed
cartridges and consists of a 16-bit
microprocessor master component
with two hand-held controllers.

The second component is the
keyboard, which is expected to be
introduced in 1980.

Control Oata is test-marketing
its Plato educational terminal-main-
frame system in 100 Minneapolis
homes at a reduced lease price to
determiile the potential of the resi-
dential market.

COC has been operating the
Plato program at a iotal deficit of S38
million since the firm took it over
from a government-funded pilot
program .six years ago. There are
about 1,000 revenue-producing
Plato terminals installed with custo-
mers, but Plato isn't expected to be a
profitable business for COC before
1983.

COC is studying the use of the
terminals by home residents to see if

Plato in Home Test
they "use the terminal in a meaning-
ful way," a spokesman said. Minne-
apolis Plato use results have shown
that home users usually play com-
puter games with the terminal ini-
tially; then move on to more sophis-
ticated educational programs. Edu-
cational software ranges from the
elementary school to the college and
professional level.

COC is leasing the Plato terminal
and software to residents of 100
Minneapolis homes for $100 a
month. Users install the terminal
themselves by plugging it into a
telephone company-provided device
for which the user must pay an
installation fee and a $3-per-monih

lease fee. The user also must pay the
telephone bill for the telephone link
to the Arden Hills computer center.
COC's standard monthly lease price
is $1,100 to $1,200 per terminal for its
Plato customers in the airline, auto-
motive, and power utility industries
and in universities.

COC plans to place a total of 50
additional Plato ·terminals in homes
in two other cities sometime next
year in similar marketing test proj-
ects. The user cost may vary in other
cities, in part because the telephone
link to the Arden Hills computer
center would be long distance from a
city other than Minneapolis, COC
said.

In the early 1800's, scientists
devised several mathematical equa-
tions to help them describe the
motions of solid particles in fluids.
The equations were so complex
though, they couid not be solved.
Now an IBM 3033 processor at
Louisiana State University is helping
solve these equations. and in turn is
helping engineers determinethe best
courses of action to take to meet
massive environmental challenges.

For example, at the mouth of the
Mississippi River, new land is con-
stantly forming, creating a hazard to
shipping. The mathematical model of
this complex process was developed
by Richard C. Farmer, professor of
chemical engineering. The model
describes a large number of differing
forces and directions of fluids and
substances in motion.

Computers Help the
Environment Too!

Engineers had to simplify the
equations, which led to errors in the
results. Scale models are expensive
and they cause different errors in the
results. Now the computer enables
us to use very realistic models with
ease.

The model may help solve a
problem in Alabama, where the U.S.
Army Corps of Engineers is dred!;)ing
parts of Mobile Bay to keep channels
clear for Shipping. Computed results
may show where to deposit sediment
from the dredging operations with-
out endangering precious oyster
beds. This computer model was

originally developed for NASA to
help interpret satellite photos of the
bay.

A study of silting in a river in
Texas may help an energy company
save $300,000 every year and a half.
That's what it costs to dredge the
channel so oil tankers can reach
refinery docks. Professor Farmer
hopes to find a way to halt the silting
without creating other envi ron-
mental problems.

The Tennessee Valley Authority
uses Professor Farmer's approach to
determine optimum methods, from
an environmental standpoint, to
dispose of the waste heat from power
plants. TVA also uses the model to
predict thermal effects in storage
reservoirs that are caused by the
operation of turbine power gen-
erators.'-----------------------------------------------------------------------------------------------------------'
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Computer Answers
Queries About Books

A bountiful bookstore can be an
intimidating place for a shopper,
especially if one is unsure of what
one wants, or where to find it.
Thousands of books and. of course.
no salesperson in sight.

Ah. to snap one's fingers and
have the questions answered. Well
now we can. just as easily and
virtually as fast.

The TST -180 B. Dalton Book-
finder. informally called "Book
Rogers" is from Information Dia-
logues, Inc. of Minneapolis. Besides
containing a wealth of information
for book-lovers, it doesn't operate
like other computers with keyboards
that require punching and paper that
requires handling. With Book
Rogers, all the user does is touch a
screen with his or her finger. That's it.

The key to this computer is its
1S-inch, television-like screen that,
when touched, displays the informa-
tion the persoh has requested. such
as: what books are recommended
reading, book prices, book descrip-
tions, plus answers to trivia ques-
tions like, What was O'Henry's real
name? WHo was the first American to'
winthe Nobel Prize? and What is the
first name of private eye Mike
Hammer's secretary?

Similar computers have been
tried in department stores. Each
retail store is able to program its own
touch-sensitive computer to meet its
needs and provide a stamp of indi-
viduality, even a sense of humor. One
terminal had, as part of its travel

Shakespeare & Chaucer
Meet the Computer

At most universities, computer
scientists and English scholars are
about as compatible as oil and water.
However, at the University of Color-
ado at Denver, Michael J. Preston is
dependent upon computer science
for the development of concord-
ances.

A concordance is an alphabe-
tical index of the principle words and
their contexts in a book or the works
of an author. Produced manually, a
Shakespeare concordance took
eighteen years, and a Chaucer
concordance begun in the 1860s was
completed in 1927. Researchers
aided by computers can now handle
masses of information faster and
with meticulous accuracy.

"There isn't much time saved in

MARCH 1980

Meet Arok
This handsome fellow is AROK,

a 6-foot-2, 27S-pound robot built by
Ben Skora of Palos Hills, Illinois.
AROK takes out the garbage, walks
the dog, serves drinks, and brings in
the mail. A built-in computer is
programmed for certain tasks, and
AROK can also be operated by
remote control. However, AROK is
not quite complete. "He needs a
woman. I think I'm going to build him'
a woman," says Skora.

service section last winter, the
choices "someplace warmer" and
"someplace colder." When the
"someplace colder" spot on the
screen was touched, the computer
responded wiih "You've got to be
kidding!"

A customer first sees a message
on the screen, typically: "Hello. I'm
here to help. Touch me and begin."
After beinq touched, the computer
displays a variety of categories on
the screen, along with a new mes-
sage, such as: "Touch area of
interest." From there, the user is
introduced to the various possi-

bilities for information about that
particular store. In some cases,
terminals are even equipped with
telephones that customers can use to
order merchandise from store de-
partments that are programmed into
the computer.

As Book Rogers might say,
welcome to the twenty-first century.

CS-4002

Baseball

the card-punching or proofreading
phases," says Preston, "but you only
have to do it once. From then on
retrieval is simple and allows endless
expansion."

In addition to simplifying pro-
ductioh, computer science offers the
capability of placing an author within
the context of other writers. "in the
future," Preston predicts, "studeqts
won't have to be satisfied with the old
copout from professors - 'No one
really knows' or 'It relates to an oral
tradition.' We now have a humanly
feasible means of determining facts."

Preston di rects the Center for
Computer Research at CU and hopes
that it will become a "regional model
shop" for computer application in the
humanities. Adapting the work of
scholars in the humanities to com-
puters hasn't been easy, Preston
says, and still offers major nr<,I-.I"m~

Take the field. Mix up your
pitches to keep the batter off
balance. If tie hits It. move your
fielders to snag the ball before he
gets to first. Balls and strikes
double plays. force outs and
errors. It's the great American
computer game.

send payment plus $1.00 shipping or bankcard number to C•.••tlv.
IC4)mIPut:lnaSoftw ••.••P.O. Box 789-M. Morristown. NJ 07960. Or call toll-

12(ln NJ 201/540-0445).
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Stephen B. Gray

Payroll With Cost Accounting - CB~SIC, by Lon
Poole, with Mary Borchers, Ma!tm McNIff and Robert
Thomson. Osborna/Mcflraw-Hill, Berkeley, CA 94710.
376 gages, paperback $15. 1979. ..

This is the first in a new series of bus mess-software
books with programs written in CBASIC, according to
the pr~ss release. Actually, it's a translation of the 1977
Osborne book of the same title, by Poole and Borchers.
Two other earlier Osborne program books, General
Ledger, and Accounts Payable And Acco~nts
Receivable, are bemg (or have been) translated mto
CBASIC for the new series.

The new Payroll book is almost exactly like the
Qrevious edition, except that the programs are in
CBASIC "a popular commercial Basic for 8080/Z80
microcomputers which use a CP1M operating system,"
according to the back cover. Although the CBA~IC
edition has the same number of pages as the previous
edition (which used the extended Basic designed for the
Wang 2200), the paper is thicker, so the new version is
almost twice as thick, over an inch, and spiral-wire
. bound with wire-ends that tend to catch on various
thing~, in accordance with Murphy'a special law
regarding the perversity of mammate objects.

Some of the noteworthy features of these programs
are: interactive data entry with what is said to be easy
correction of data-entry errors; monthly, quarterly and
yearly cumulative totals for each employee; summaries
of the current year's paychecks for each employee; job
costing (labor distribution) with cumulative totals and
overhead calculations; flexible deduction schedule for
every employee; check printing with full deduction and
pay detail; and 16 different reports, including W-2 and
941.

The book contains 38 application programs and 11
support modules (10 of which are common subroutines).
In the 142 pages of source listings, only some of the
statements have line numbers, so, as the book puts it, "if
you are converting the listings to another version of
Basic, you may have to assign line numbers to every
statement. This will mean changing _some of the
existing line numbers. Be sure to also change any
GOTO's or GOSUB's that reference the changed line
numbers." Happy hunting!

The documentation includes an operator's manual,
with screen-display formats, sample reports, and file
descriptions and layouts. Chapter Five explains Special
CBASIC-2 And Hardware Features. Chapter Six gives
suggestions on how to change the programs, for
customization. .

As usual with Osborne publications, this new
Osborne/McGraw-Hill book is complete in just about
every possible detail! such as the source listings being
documented with in- ine remarks.

All you need is $15 and somebody with enough
patience to input 140 pages of programs into your
computer via the keyboard. (Actually, you can get these
programs on disk from several sources.)

Annals of the History of Computing, Editor-in-
Chief Bernard A. Galler. AFIPS, 1815 North Lynn St.,
Arlin~on, VA 22209. . .

This isn't a book, but deserves to be mentioned in
these pages, The annals are published quarterly by the
American Federation of Information Processing
Societies, Inc. Annual subscription rates are $15 for a
member of an AFIPS constituent so_cietY,$20 for an
individual non-member, $40 for institutions, and $12.50
for a single copy. .

According to the foreword, the Annals of the
History of Computing is the first periodical to be
published by AFIP~, and covers "scholarly papers and
anecdotal notes, ngorously researched matenal and
controversial remembrances, articles on the pioneers in
the field and on the milieu of the time."

The first issue, Volume 1 Number 1, July 1979
contains articles aboutBINAC, "the first operationai
stored-p,rogram computer completed in the United
States '; the History of Fortran I, II and III, by John
Backus, who led the development of Fortran; Early
Work onConiputers at Bletchley, England, where
computers were developed during World W.ar II to
decipher German messages encoded on the Enigma and
Geheimschreiber machines; The History' of the
JOHNNIAC, by Fred Gruenberger; an anecdote,
Fortran Comes to Westinghouse-Bettis, 1957; reviews of
books about the Countess of Lovelace and about the
mathematical works of Babbage and several depart-
ments.

The various writing styles are quite clear and
straightforward, and nearly everything in this first
number can be read and understood by a high-school
computernik, although the Fortran article has portions
that only a programmer could fully appreciate.

The Annals make fascinating reading for anyone
with an interest in the beginnings of digital computers.
But don't expect to see an article about the IBM 370, not
for some years >,et. Although the Annals don't
(apparently there s a Writer's Guide that does), a
computer won't be written up until about 15 years after
its introduction, to give it the proper historical
perspective.

A department I'd like to see added to the Annals is
"Where Are They Now?" which would describe the fate
of early machines such as ORDVAC, MANIAC and
ORACLE, and let us know if they've been scrapped, orif
all or part of each is still around, in a company
basement or on view in a museum.
,.•••••.•.•••.•.••••..•.•••.•v..•.•.•.•••••.•.•.•...•••.•.•.•...•.•.•.•.•.••rI'rI\

Introduction to Business Data Processing, by D.
K. Carver. John Wiley & Sons, Inc., New York. 376
pages hardcover $16.95. Second edition, 1979.

The subtitle of this introductory-level textbook is
"With Basic, Fortran And Cobol Programming." The
title of the first edition was "Introduction to Data
Processing't.the second edition's title reflects a change in
emphasis from a general approach to a systems
viewpoint.

The 21 chapters deal with punched cards, number
systems, input/output, CPU, data entry, storage,
processors, data communications, systems, program-
ming and business data processing. The appendices tell
how to operate an IBM 029 card punch and a Teletype
33.

The author's style is pleasantly informal, and his
text is full of very well chosen photographs, drawings
and charts, along with some cartoons from Infosystems
magazine. Each chapter ends with a summary,
glossary of terms and study questions.

The book is well written, in an easygoing yet
thorough manner. The chapters on Basic, Fortran IV
and Cobol, cover a great deal, build uf in very logical
sequences and touch on many smal but important
pomts along the way.

Enough information is given for the student to be
able to write payroll programs in Basic and Fortran,
and to compute mortgage-interest payments in Cobol.

The text i13a pleasure to read, ~ith two columns per
page and a highly legible sans-senf typeface.
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46 WAYS TO INCREASE YOUR COMPUTER SEND NO MONEY! We'll Invoice you on 10-DAY
FREETRIAL. ALL BOOKS 100', GUARANTEED.

& MI CROPROCESSOR KNOW HOWl You must be s~tisf~ed or returnthebooksand
-. we'll cancel the mvoice.

I ~~. III .DICTIONARY OF
I 'MICROCOMPOTER/' I
• ' TERMINOLOGY" I• •• •• •
• I
• I
.1169- The Giant Handbook of 1053-Microprocessor Cook- l111-How Design, . •• 10B8-lIIustrated Dictionary 1076-Artificial Intelligence.
• Computer Projects This MAM- Computer Games 26 exciting bookAchip-by-chipcomparison Proeram Your Own Working of Microcomputer TerminolDIY An exciting, thought prOvOking.

MOTH 504-page step-by-step and instructive game pro- of the most popular modern Computer System THEcomplete Here are clear, concise, encyc- guide to the SOPhisticated.
• guide to building modern com- grams-all tested and ready microprocessors-the Intel computer build-it book, includ- lopedic definitions of nearly techniques used to make

•
puters and accessories-CPUs, to run, and designed to illustrate 8080, Motorola 6800, Fairchild's ing design, construction, prog- 4,000 computer terms, "buzz" machines "think," It carefully.
memories, I/O hardware, the fine paints of computer pro- F8 family, lilog 180, Il's TMS ramming, testing and de- words, and jargon used in mic- defines artificial intelligence,

•
etc -IS a bUilder's dream, With gramming! Each sophisticated 9900, National Semi SC/MP, In- bugging! This 2-in-1 volume rocomputers. But it's more than explains the theory behind ad-.
projects and schemallcs, parts programincludesfulldocumen- tel's 8021, etc.i--incfuding combines hardware and soft- just a dictionary-it's a vancedcomputerprogrammlng,.

• lists, and step-by-step con- tation on how the game works, programming, architecture, ad- ware so you can homebrew your thorough update on what's hap- and shows you how to program
struction instrucfiens to enable what the program contains, and dressing, instruction sets, func- own customized computer sys- pening in computers and related your computer to assume the I

I you to bUild your own systems how to alter or modify It . plus lions, structures, and appllca- tem at 1/3 the cost of an equiv- peripheral systems. Includes ta- rudiments of humanlike intelli-

1
504 p, 217 I! Only $15.95 h; programming gems I 308 p, 73 lions I 266 p, 124 II Only alent commercial unit! 308 p., bles, codes, etc 322 p., 150 II gence 252 p, 118 II. Only I

$9.95 p. II Only $12.95 h; $7.95 p. $10.95 h; $5.95 p. 138 II Only $14.95 h; $8.95 p. Only $12.95 h; $7.95 p. $12.95 h; $7.95 p.
I1201-Tile CompleteMicrocomputerSystemsHandbook.AcompletegUlderl141-HOW ToBuild YourOwnWorking RobotPet A step-by-step guidetOl861-DlsPlay Ellctronlcs. Anexpenmenter'sgUideto cpteelectrenlcclfcultsl

to microcomputers-how theyoperate,howto usethem, howto program building and operatinga robot pet Includestechnical data and Info on plus over 70 projects USingarrays and dISplays,IIght·emlttlng diodes'l
I them,and howto troubleshootand repan them,.,plusdataonapplications interfacingthe body,bUildingthe powersystem,building circuits, etc. 138/ infrared-ernitting diodes, photediedes, liquid crystals, phetotransistcrs,

I
and the latest state-at-me-art conceptslike magneticbubblememories, p" 86 II. only $1D.95h: $6.85 p. IIght·actlVatedSCRs,fiber optiCS,electroluminescence, anda hostof otherl
computersin networks,teachingmachinesto learn,etc.311p, 147il, only 1088-Ho. To Build YourO.n Worklne 16-Blt Microcomputer.A step-by- exoticdISplaydevices.151 p, 195 II. only $8.85 h: $5.85p.

I
$15.95 h: $9.85 p. stepdescriptionof howto constructaworking16·bit microcomputer,uSingl152-computlr Proifamming Handbook.A completeguide to computerl

1055- The Basic Cookbook.A step-by-step guide to writing and using the 9900CPUmicroprocessor.Coverseverytypeof interfacerequired,and programminganddata.processing,with scoresof workedoutexamples.,An

I micra- andmini-computerprogramsfor everydayhousehold,pastime,and howto use It. 96 p" 73 II, only $3.95 p. extremelycomprehensive, Informallve, and Interesllng work on dlgltall
businessapplications.Showshowto understandBASICandwrite instruc- I11-Miniprocessors: From Calculators ToComputlrs. Showshowto as- computerprogramming,and data precessing In general.ThISGIA,NTtext

I
tions,entertheminto thecomputer,andinterpretresults.140p, 49 il, only sembleand programa usablecalculatorsystem,from a simplearithmetic coversall three types of computer languages-machine, symbolic,and.
$1.15 h: $4.95 p. calculator to a fully programmablesystemwilh a randomlyaddressable problem-onentedwhICh focuses on FORTRANI.V.. If ever there ,was a

1
152 -Microprocessor Praarammini For ComputerHobbyists.A modern, 156-step memory.196 p" 67 u only $8.95 h: $5.95 p. one- bookcourseoncomputerprogrammingthIS ISIt! 518 p. 114II, onlYI

up-to-date handbook of intermediate and advanced programming 955-Modlrn Digital Communications.Coversthe latest techniques of $12.95 h: $9.95 p.

I techniquesfor hobbyists.Beginswheremanufacturerinstructionsusually transmission,coding,decoding,modulation,equalizationand line condi- 101-Modern GuidoTo Di,~.1 Logic-Processors, Mlmories, And Inter-I
stop-and covers everything, with important info on program deSign, tioning, time division multiplexing, channel services, and all conversion faces, This modern guide contains up-to-date data on the most advanced

I numbersystems,high·levej languages,data structures,programadaption' methodsinVOlvedin digital computerizedcommunications.308 p" 112 il. logiccircuits usedin today'sdigital systems,andemphasizestheproblemI
from machineto machine,etc. 378 P.. 219 il. only $12.95h: $8.95p. only $10.95h: $6.95 p. of interfacinghigh-speedlogicwith lower-speedlogicandmemorysystems.

1
1050-ThO MostPopularSubroutinesIn BASIC.A programmer'smanualto 814-Mast" HandbookOfOilltal Lolic Applications.A modernsourcebookl194 p., ,111 il. only $8.95 h: $1.95 p. I

the most usefuland versatileBASICsubroutinesand howto usethem on of the latest designinfo ondigital devicesand logiCsystems,bothdiscrete548-Beginnlr's GuideTo ComputorLaaic. Without any prior knowledge

lI
anyfloating paintBASICintegratororcomputerto avoidtedium,economize and IC, 392.p" 308 ii, only $12.95h: $1.95 p. I you'll quic.klygrasp suchseemingly complicatedsubjects as computer
on computerlime, and makeyourpro~ramsrun faster. Includessample1101-Computerist's Handy Manual, Brings together a wealth of data, codes,digital logICoperations, numbersystems,and SWitchingcircuits.

I
runs and fail-safe, pro~rams.181 p" 49.,11.only $8.95 h: $U5 p, techniquesand usefulsuggestions.Oetailsall the facts neededto makea Alsoincludes logICctrcuits youcanbuild,andtherebylearnbydOing.191p',1

ID45-Programmer s GUideToLISP.Aquestion-and-answergUideto learn- decisionabout bulk memory,keyboards,displays,hard-copy printers,etc'l 100 II. only $5.85 p.I ing the languageof artificial intelligence-with actual programsand 64 p" 39 il. only $2.15 p. .. 538":'Comput", Circuits&Ho. TIleyWork.Here'sthe booktogetyoustartedl
roullnes.GUidesyouthroughthebaSICSofal.gebralCfunctions,expressens.1101-Ho. To DesignAndBuild YourOwnCustomTVGames.A complete in learningaboutmoderncomputercircuits andhowtheywork.In step-by.I atoms,symbols,lists, sublists, subexpressians, LISPfunctionsand logIC, guideto all kindsef TVgameS-hOWtheywork,howto playthem,andhOWl stepfashion,youbecomeacquaintedwith the variousparts of a computerl
LISPparametersand list processing,predicates, recursive functions,dot to designand build them.A numberof completegamecircuits, equipped and its terminology.192 p, 109 il. only $5.85 p.I notation, hst recursion, etc. 110 p., 117 II, only $8.9H: $5.95p. with flowcharl!c.is included,546 p" 144 il. only $14.15h: $U5 p. 616-Slmplified ComputerProgramming-fncluding TIle EasyRPGway.1

lOll-The CompleteHandbookOf Robotics.Howt~ deSlg~and bUildANY984-CMOS Oatabook.Everythingyouneedto knowabout CMOS-all the This bookreallymakescomputerprogrammingsimple,and includeseightlI kind of roboLlncludlng onesWI~h!"lCroprocessorbrains -PLUS how10 theory, all the circuits, all the practical applications! A 100% practical sampleprogrammingproblems,completewith blankRPGformsandfilled-
Interfacerobotswl!h computers.Its a Singlesourceboo.kthat conteins all course in understanding,using, and interfacing CMOSdevices-covers In answerforms, 140 p., 177 il. only $6.95 p. II the techniquesyouII needfor creating,deSigning,building,andoperating everythingfromCMOSlogicoperationsto basic analogCircuits!Ignoresthe 128":'Basic Digital Electronics-Undorstanding NumberSystems,Boole.n

I your own robot. 364 P:, 137 II. only $12.85h: $1.95p. .. usualmath treatmentin favor of the day-to-dayinfo usedin actual design Algebra, & LOlic Systems. An extremely easy-to-understand "self'l
1068-Themustrated DictionaryOfElectrOniCs.COm~le!e,moderndetini- work, 180 p., 273 II. only $9.95 h: $6.95 p. . learning" guidebookto digital circuits, logiCapplications,.numbercodes

I
tiens for well over1.0,000electronICs/computerterms. 11s an atl-inclusive 915-The "Compulator" Book-Build Suplr calCUlatorS/Microcomputer! andsyslems-and a sensiblecompansonolthevanous IOgICfamlhes.1101
dICtionaryof technical terms that ISup-to-date,well-organizedand con- Hardwarl With Calculator Chips.A "build-it" bookthat showshow to p., 117 il. only $4.85p.

I ~1S'"$~~::sh~$t4t~50nvey a clear meaningto any term. 881 p, 471,1, modilyand greatlyexpandon what thoseinexpesnivecalculatorchipscan114-Dllital/Laalc Ellctronlcs Handbook.learn digital electronics,numberl
n y . , . p. . . do, Includesscoresof projects ranging from Simplemath functions to a systems,logic,andBooleanalgebrawhile sludyingmoderndigital circuits

1
1085-24 Tosted,Ready·Ta-RunGamePregramsIn BASfC.Anchcollection mrcrccomputer aUXiliaryUnitWith unlimited programmingsteps.311 p., for a clock,calculator,thermomeler,multimeter,and interval timer in thisl

of ch~l1~nglng and interesting computer games, c~mplete With d~talled 224 II. only Sl.95 p. down-ta-earth book on logic and digital electronics ... without the mass of

I descnptiensand flow charts for the computerhobbyist. 156 p., 31 iI. only 1241-Ho. To Build Your OwnSen-PrOifamming Robot Completeover- formulas andequationsfound in manybooks,but with practical info. 3081
$9.95 h:.$6.95 p. . . . the-shoulderinstructionson howto usethe 8085 micropr?cessorto build p., 116 il. only $U5 h: $6.85 p.

1
1010-Dlg~allntortaclnl MthAn AnalogWorld.Aguldetodlgltal-ta-analog RodneyRobot,.a robotcapableof thinkingand learning.It s a'straightfor-1015_Proifams In BASICFor Electronic Enlineo", Technicians& Ex-I

a~d ~nalo~-to-dlgltal interfacing-cincluding t~e designingof ~lrcUits that ward .hO~-tO-I~troductlon to the s,ophlstlcated subject 01 rebotics and perimenters. A broad range of problem-solving programs in computer

I
Will link microcomputers and largersystemsWithexternaldevices.Covers machineIntelligence.139 p., 103 II. only $12.85h: $1.85p. BASIC,including Beta Distribution,ChebyshevHigh-Passand low.Passl
energyconverston, transducersand transduction,digital circuits, digital 995-Blginners' GuidI To Microprocessors. An in-depth intra to the DeSigners,FourierAnalysis,Op-Ampcircuits,etc. 140p,,16 il. only$8.85h:

I data acquisitien. etc. 406 p.,17711. only $12.95h: $8.95 p, microprocessor-howtheywork,and howtheyareprogrammedto perform $4.85 p. I
885-Proifammlnl Microprocessors. Gives a basic understanding of desiredfunctions, 181 p., 106 ii, only $8.95 h: $5.95 p. I'

I
microprocessorconfigurationsandfunctions,andoffersusefuldataonthe 1061-Computlrist's HandyOatabook/Dictionary.Organizesand clarifiellpll·)·'ii'3"i'NPSI·'i"51"'.' !i'.I~
requirements of programmmg them. Describesthe mteractIO.n of h~rdware data, termsandcomputertalk, with clearexplanationsof all that makesup • -.'

I and software systems, the fundamentals of processorarithmetic, and computerterminology-words, symbols,terms, abbreviations,charts, ta'l rAB BOOKS, Blue Ridge Summit, Pa. 17214 •
numertcalconverSions,Plentyof diagrams, examplesand problemsare bles, codes,etc. 96 p., 41 il. only $3.85 p. . . ,

I included, 180 p., 101 il. only $9.95 h: $6.85 p. 554-Computor Technician's Handbook.Howto check,troubleshoot,andl Please send me the books indicated below. Ispeeify I
1000-5J.Practlcal Praarams&GamosIn BASIC.Astorehouseofusefuland maintaincomputersystems" . fromthesmallestto themostcomplex.This edition desired (p) paper or (h) hard 1: I

I
Just plain fun game programs for everything from computing compound I giant volume is comparable to a lOOO-hour course on computer mainte-I
interest to I Ching to Craps.Eachprogramcontainsa descriptionof its nance.480 p. 428 il. only $14.95h: $10.95p. 0 I enclose $ . Send postpaid, II capabilitiesandincludesa Iypicalprogramsequenceandflowchart.Allwill 514-Beginnlr's GuideTo ComputerProgramminl. A primer for learningl 0 Invoice me on 10-day trial (plus shipping)
run on anY!loat~ngpolnt BASIC,110 p., 64 I': only $10.95h: $1.95 p, computerprogrammingfrom the groundup. Insteadof workingbackward I

11015,-A Begmners,GuideToComputersAndMicroprocessors.ThISwell- from a language,the bookbegins by developinga Simpleprogrammingl Book # Book # Book # Book #

I wfltten volume Introduces you to the tascinating world of the languageof its own,determinesaneed,thengivesthe instructions,480 p., I
microprocessor-its capabilities,parts,functions,andprogramming.It's a 364 il. only $9.95p. I _ _
I plain-Englishintroductionto understanding,building,andprogramminga 185-Microprocessor/Mlcroprogramminl Handbook. An authoritative; I

nncreprocesser.308 p., 207 II. only $8.85 h: $6.85 p. practical guideto the construction,operation,programmingand apPlica-1 _

1
1011-Handbook Of RomoteControl AndAutomationTechniques.A com- tions of microprocessors,Coverseveryaspect-inside and out, and iIIus- I

plete guide to the application of electronic techniques to the solution of any trates microprogramming techniques to build up program loops, SUb-I

I
remotecontrolproblem Showshowto interfacea minicomputerto control routines,andhandleinterruptsfromotherperipheraldevices194p ,176 iI Name Phone I
householddevICes194 p., 150 II only $12.95h: $7.85 p. , only $9.95 h, $6.95 P I

ITRS.I- TABComput" Tap•.AnexCiting,ready-te-runeollectionof computer1'0'2-How To DISIln & BUildElectronICInstrumlntatlon Showshowto Company I
fun gamesfor a standardTRS-80computer AnyoneWithaccessto this designspecialcircuits oradapteXIsting onesto performa hostof functtonsl A

I
machinecan usethe ClOADcommandand get hoursof challengingfun from Simpleamphflcalionto sophisticatedsensing 410 p., 110 II onlYI ddress I
Contains 11 fun games-Wumpus, Sub Hunt, Sink the BISmark,MOUSr$14.95h: $995 p.

I
Hunt,CapturetheAllen,StarWarp,BombDISposalSquad,Biorhythm,leap 585-Dllltal EloctronlCs.PrinCiplesAnd Practicl. A read-and.da-It.type. City State ZIP --- I
Frog,ComputeflzedHangman,YourCheallngComputer,and AutoRallye lab/workbenchhandbookof practical basic theoryand constructionpro- Pa add 6% Sales tax All orders outsice USA

••
only $9.85. [ects and expenments191 p, 191,1 only $8.85 h: $5.95 p. ..must add 15% shipping and be prepaid CRe-310 •••••••••••••• ••••••••••••• •••••••••••••
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Microsoft Basic, by Ken Knecht. Dilithium Press, Box
92, Forest Grove, OR 97116.162 pages, paperback$8.95.
1979. . . "A 1 11.According to the back cover, this IS t ast, ate -It-
all Basic book for TRS-80 users!" But page 1 says "The
Basic we will be describing in this book is MITS Basi~."
So this is not really a book about TRS-80 Level-II Basic,
but about the BaSICused on a computer no longer bemg
manufactured, the MITS Altair.

The author explains, on page 4, "The next question
you might have is why do we use the MITS version of
Basic? Well, I have been using it for. several years and
am familiar with its uses and operations. It would also
be difficult to obtain the documentation for all the other
Basic versions and note the differences (also confusing),
The documentation is hard to come by and new versions
of Basic seem to be born every month or so."

Sorry, but that explanation isn't quite good enough.
Even though the author does have a chapter on Radio
Shack Level-II Basic, in which he describes in some
detail the commands in MITS Extended Basic that
don't exist in Level-II Basic and vice versa, this is
nevertheless a book that shouid have been published at
least two years ago, if not three. The last product with
an Altair name on it, an 8800B computer kit, came off
the line in the summer of 1978.

The book begins with a glossary of terms, seven
pages of definitions that should be ylaced individually
m the text where relevant, or put at the end ofthe book in
an appendix. But not up front, where it's likely to be
ignored, or could scare off some readers, by giving too
much too soon, all that stuff about initialization,
alphanumericsl string literals. Better to open with the
Getting Startea chapter.

The book is fairly well written - up to page 44. The
next chapter, on Arithmetic in Basic, skimps on
functions such as RND; also, the seven short sentences
on RND are confusing.

This chapter contains a long perpetual-calendar
program, much too long for this book, and without much
explanation at all.

The chapter on strings doesn't give any examples at
all for many ofthe statements. More space should have
been spent on arithmetic and strings, and less on disk,
to which 28 pages are devoted.

Principles of Interactive Computer Graphics, by
William M. Newman and Robert F. Sproull. McGraw-
Hill Book Co., New York. 557 pages, hardcover $24.95.
Second edition, 1979.

This second edition of a very popular 1973 textbook
will have you salivating over all the ideas it will give
you for usin~ interactive graphics with your computer.
Even if you re already far into graphics, this compre-
hensive guide is bound to show you some new areas.

There's only one catch: to fully understand this
book, you've got to have a knowledge of calculus and
matrices. And a knowledge of Pascal wouldn't hurt,
because all the programming examples are in that
language.

The 28 chapters are divided into six parts, on Basic
Concepts (point-plotting, line-drawing, clipping and
windowing, etc.), Graphics Packages, Interactive
Graphics (input devices, input techniques, event-
handling, input functions), Raster Graphics, Three-
Dimensional Graphics and Graphics Systems.

There's an appendix on vectors and matrices, but
you'd need an advanced math degree to understand it.
The bibliography is comprehensive, listing 533 items.

The second edition contains five new chapters
"responding to an urgent need for information on
raster-scan graphics," as the jacket puts it. A new
chapter on user interface design is included, plus new
material on geometric modules, shading, display
devices and device-independent systems.

This is probably the most mformative book on
interactive computer graphics ever written. If you're
into graphics, have $25 and the need to know more than
you've been able to pick up here and there, this book is
for you. 184

Basic Computer Games: TRS-80 Edition edited by
David H. Ahl. Radio Shack, Div. of Tandy Corp., Fort
Worth TX. 196 pages,yaperback $6.95.1979.

This revision of Basic Computer Games: Micro-
computer Edition, is itself a revision of 101 Basic
Games.

Of the 102 games in the Microcomputer Edition, 23
have been converted to TRS-80 Level-I Basic and run in
4K. The rest are for 16K Level-II Basic. A printer is
required for three: Amazing, Banner and Love.

The layout of the TRS-80 edition is the same as for
the Microcomputer Edition: a brief explanation, a RUN
and a LISTing. The same clever cartoons by Sandy
Dean are used.

Few actual changes. were made in the programs
themselves.,!, since the MITS Basic in which the Micro-
computer Edition games were written is Microsoft
BaSIC,which is the basis for TRS-80 Level-II Basic. The
main difference is that the programs for the Micro-
computer Edition were written for a hard-copy terminal,
and had to be converted to a screen-oriented system.
Also, Boolean operators are a little different in the two
Basics.

Very little use is made of TRS-80 graphics, other
than to set up simple playin_g fields. The reason for this,
according to Eric Van Horn, who managed the
conversion effort, is that the idea ofthe game book is to
provide the basic programs for the games, and let the
reader experiment with adding whatever graphics and
other enhancements he wants.

As Dave Ahl's introduction puts it, "We hope that
you will add your own enhancements. Graphics,
personalization, additional skill levels and humorous
remarks are obvious places to start. As you gain
experience, try changing the playing algorithms to
make a deterministic game into a heuristic one." Into a
what?

One useful page from the Microcomputer Edition is
missing from this one: the Contents By Game Category
page, with twelve sections: Introductory Fun (Buzz-
word, Russian Roulette, Poetry, etc.), Educational
(Hammurabi, Kinema, Hangman, etc.), Plotting and
Pictures (Calendar, Sine Wave, 3-D Plot, etc.), Number
or Letter Guessing (Stars, Trap, etc.), Remove an Object
(Batnum, Nim, etc.), Matrix Manipulation (Hurkle,
Mugwump, Pizza, etc.), Logic (Awari, Bagels, Hexa-
pawn, Tower, etc.), Space (LEM, Super Star Trek, etc.),
Sports Simulation (Basketball, Bullseye, Hockey, etc.),
Gambling and Casino (Blackjack, Horserace, Roulette,
etc.), Card and Board (Acey Ducey, Checkers, Gomoko,
War) and Combat (Bombs Away, Combat, Gunner).

The few graphics used don't look right, because
there is no way to reproduce TRS-80 screen-oriented
graphics on a line printer. So what would be a graphics-
block rectangle on a TRS-80 screen, comes out as a dot in
the same RUNs here. .

But these are small problems, in view of the many
good points of this fine collection of programs now
transcribed for the "hundreds of thousands of new,

- enthusiastic users," to borrow a phrase from this very
useful book.

A second book of Basic Computer Games for the
TRS-80 is in the works at Creative Computing, and may
be available from Radio Shack before long.

~ ~. L- ~
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withSYBEH
PROGRAMMING THE6502
Thisbook is designed as a progressive,
step-by-step approach to assembly lan-
guage programming-with excercises
developed to test the reader at every
step. Learn to write complete applica-
tions programs. Features: Programming
and addressing techniques, input/output
techniques and devices, application
examples, data structures, program
development and more.
Ref.C202 512.95

6502 APPLICATIONS BOOK
This title presents real life application
techniques for any 6502 based micro-
computer board. Programs presented
cover building a complete horne alarm
system, electronic piano, motor speed
regulator ... and more. Learn techniques
ranging from simulated traffic control to
analog-digital conversion. The KIM-I,
SYM-l and AIM 65 are thoroughly
covered.
Ref.D302 512.95

6502 GAMES
DeSigned as an educational text on
advanced programming techniques,
this book presents a comprehensive set
of algorithms and programming tech-
niques for common computer games. All
of the programs were developed for the
6502 at the assembly language level.
Learn how to devise strategies suitable
for the solution of complex problems
commonly found in games.
Ref.G402 512.95
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Robot Rabbit T-Shirt
Roll down the block wltli this little black monster (on a

bright orange T-shirt) on your chest and you can Intimidate
every carrt>t, radish or cuke In your way. Watch your enemies
scurry for Gover when they see this cute III' bionic bunny
aiming to nip their toes. Specify size: adult S,M,L,XL. Only $5
postpaid ($6 foreign) to:

Cr••tI,. Computing T-Shirts,
P.O. Box 789-M, Morristown, NJ07960.

"Everything yOu've
alwayswanted to
know about inflation,
but didn't know
who to ask••!'

Here in this booklet are things you need
to know about the causes of inflation-and
what you can do about it. The booklet is
FREE. For your copy, just write: "Dollars
and Sense," Pueblo, Colorado 81009.

We can all beat inflation ifwe
just use our dollars and sense.

Computer Coin Games, by Joe Weisbecker. Creative
Computing Press, Morristown, NJ. 87 pages, paperback
$3.95. 1979.

If the title is a little mysterious, the subtitle on the
cover explains a little: "The penny switch games that
help you learn and love computer circuits." Penny
switch?

The introduction explains a little more: "By sliding
pennies around you see exactly how some SImple
computer circuits work."

The penny is used as a flip-flop, with the penny's
heads-up and tails-up yositions corresponding to the
flip-flop s two states. "Each time you trace through the
penny switch, its state is reversed ... Penny switches
can be combined to form computing networks in the
same manner that flip-flop circuits could in an actual
computer," according to page 34.

The book starts off with Basic Penny Switch, and _
.then provides several penny-switch games and puzzles
such as Escape, Heads Up Pick a Number and
Penny think. The coins are laid down on diagrams
printed in the book.

Section II begins with an explanation of binary
numbers, and then gives a detailed technical explana-
tion of the penny switch by showing just how it
represents a flip-flop. Some complex penny-switch
operations are given, including Converting to Decimal,
Binary Addition, Octal Addition, Decimal Addition
and Accumulator.

This is a highly ingenious book, and requires only
about ten pennies as hardware. As the author says
about the games that his book shows how to play with
pennies, "All of these games could be constructed with
lights, switches and transistor circuits. They would be
more expensive and you wouldn't get to see exactly how
they work since the paths taken by electrical signals
aren't visible. The Penny Switch lets you actually trace
the path of electrical signals through various simple
computer circuits."

For the person with enough imagination to be able
to follow the basic idea of the penny switch, this is a fine
way to start learning the basics of computer circuits.
However, the author describes the operations in enough
detail so that very little is left to the imagination. What
isn't explained in the first half, which describes the
games, IS covered in the second half, which explains
them.

The only thing missing from the book is a
biographical note about the author. Joe Weisbecker is a
member of the technical staff at RCA Laboratories in
Princeton, NJ, and designed RCA's 1802 microproces-
sor, as well as the VIP and ELF computers.

The book's illustrations, by Sunstone Graphics, are
quite different from the usual run of computer-oriented
drawings and many show a wry sense of humor.

TRSDOS & DISK Basic Reference Manual, For
the Radio Shack TRS-80 Disk Operating System.
Radio Shack division of Tandy Corp., Fort Worth, TX.
183 IJal$es, paperback $5.95. 1979.

ThIS manual is included with the TRS-80 Mini-Disk
system, and is also available separately. This first
edition describes TRSDOS Version 2.1 and DISK Basic
Version 1.1. It follows the general format of other TRS-
80 manuals, with the unique exception that it is the only
one so far to have an index!

The Introduction is mainly about the notation
conventions, such as using brackets to enclose optional
material, var$ for string-variable names, etc.

The section on Mini-Disk Operation shows, with
eight drawings and photos, and a schematic, how the
disk drives are connected, how a diskette works, and
how to use one.

The TRSDOS Overview describes what the disk
operating system is, how it uses RAM, how to enter a
command and includes three pages on file specifica-
tions.

The Commands section describes the three system
commands and the 18 library commands, with a fair
amount of detail. On extended utilities, you get eight186



pages on TRSDOS utilities BACKUP and FORMAT,
and auxiliary utilities TAPEDISK and DISKDUMPI
BAS. .

In the section on TRSDOS Technical Information,
you learn about memory organization, disk organiza-
tion, file structure, system routines for assembly-
language I/0,2hysical and logical records in TRSDOS,
fundamental TRSDOS 1/0 calls, and TRSDOS error
codes.

Section 7, on DISK Basic, is the longest in the book,
78 I!...a.E~scovering enhancements to Level- II Basic such
as TIME$ (real-time clock), disk-related features that
include file-manipulation commands such as MERGE,
file-access statements such as LSET, and file-access
functions such as EOF.

The four appendices include a lO-page glossary,
memory map, TRSDOS character tables of bit-pattern
codes and decimal/hex codes and conversion tables in
decimal, binary, hex and octal.

This is one of the very few books you can buy to get
an idea of what using disk on a TRS-80 is like (the onlr,
other one I know of is Dilithium's "Microsoft Basic, '
(also reviewed here). If you're thinking of going to disk,
but aren't sure just what it's all about, read this first. It
covers just about all the details.

••rI'rI'•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

'fRS-80 Assembly-Language Programming by
William Barden, Jr. RadIO Shack, paperback $3.95.
1979.

. Many TRS-80 owners have begun to grow weary of
Basic and are enticed by the added speed, efficiency and
challenge of assembly language _programming. The
next ste2 then is to buy T-BUG or the EDITORI
ASSEMBLER. Unfortunately, neither contains enough
documentation for the proficient Basic programmer to
make the jump. There is a wealth of mformation in
books and magazines on the Z80 microprocessor, which
the TRS-80 uses, but too much of it assumes a great deal
of prior knowledge and not enough of it relates to the
way that the TRS-80 is set up. The novice is left to pick
up bits and pieces and fend for himself.

The TRS-80 Assembly-Language Program-
ming manual ties all this information together and fills
in the gaps. William Barden, Jr., who also authored The
Z80 Microcomputer Handbook, has put together the
ideal book for TRS-80 owners who want to expand their
knowledge of their machine.

The book begins with a short discussion on the Z80
architecture, not an in-depth analysis of its electronic
aspects (this book is not for the hardware buff) but an
overview of information about the Z80 that a
programmer would need to know. For example, what
and where the registers are, what an instruction set is,
basic fundamental information that many authors
assume the reader has.

The next few chapters give a taste of the instruction
set and addressing modes. Two chapters excellent1.y
demonstrate how to use the EDITORI ASSEMBLER
and T-BUG.

Section II gets more to the meat of the matter. The
instruction set is explained more fully along with
certain I/O operations of the TRS-80. The instruction
set is not handled in a group-by-group fashion (i.e. the 8
bit load group, the 16 bit load group, etc.) but rather by
demonstrating applications, how to move data, haridle
strings. Each new application brought more functions
into 'play, thus building the instruction set.

This book will not take you by the hand in quite the
same way the Level I manual did, but it is written in a
light-hearted tone. References are repeatedly made to a
nonexistent class that is asking questions throughout
the book.

Unfortunately, no listings or guide to the ROM's
and their routines are given. The only other weak point
is that the op-code listing in the back is hard to follow,
but plenty of those are floating around.

If you are a TRS-80 owner who has been wanting to
get your assembly language background from one
source, this is the place to get it. Daniel Lovy
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The 6502 Journal

Are you tired of searching through computer
magazines to find articles that relate to your 6502
system? Since 1977 MICRO has been devoted ex-
clusively to 6502 systems. On a regular monthly
basis, MICRO publishes application notes, hardware
and software tutorials, interfacing information and
program descriptions with complete source listings,
a continuing 6502 bibliography, with the same
printed quality as the magazine you are now reading.
In the near future, MICRO plans to add a hardware
catalog, product evaluations, technical data sheets,
and a news section on current 6502 happenings. We
have already published over 20 issues and our world-
wide circulation has been growing with each issue.
MICRO is the complete reference source for all 6502
enthusiasts, and we're prepared to let you see for
yourself. If you haven't seen MICRO yet, write to the
address below for a FREE sample copy. No matter
what computer magazines you have, if you are
serious about 6502, you need MICRO!

You can order twelve issues of MICRO for $15.00within the
United States, or for $18.00 outside the U.S. Air mail
subscriptions cost $27.00 in Central America, $33.00 in
Europe and South America, and $39.00 in all other countries.

P.O. Box 6502
Chelmsford. MA 01~24
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A Computer Widow;s
Bed..Time Story

Leo's
Electronic
Lesson
Wendy Adams

DearSir:
My backqroundln computers is that of being a"Com-

puter Widow." I have helped build, punch, poke, prod
a computer system into the semblance of working
order. In other words, we can now play Wllmpus on it.

For two and a half years I have read computer maga-
zines, listened to endless descriptions of different elec-
trical capacities, soldered boards, picked through
computer-electronic surplus stores, tried to decipher
conversations that hardly use a regular English word,
punched in programs with the nerve-wracking help of
my personal backseat driver and tolerated computer
language to slip into our everyday lives: "Lets interface
with the Wilson's tonight" or "I'm not tracking our
conversation." (Does "MOV over to your own side of
the bed" counts)
. I really enjoy the humorous articles in your maga-

zine and hope that you will see fit to use this one.
Wendy Adams, age 29; one 8 year old daughter; one

computer; one combination husband/computer op-
erator; AsSOC.of Art in Early Childhood Education;
Computer Education picked up on the streets and in
pool halls.

Love,
Wendy Adams

Wendy Adams, Route I, Box 47, Jefferson, OR 97352.

Once upon a time there was a middle-aged lion called
Leo. He had a family: one lioness and two cubs. They
lived in a cozy lair in the middle of the African bush.

Lila, his lioness, did the hunting and cooking.
/ The cubs, Louis and Lois, attended school with the
local pride. ,

Leo basked in the sun and devoted himself to being a
loving disciplinarian and head of the household.

Until one foul day when Leo saw a computer on TV.
He began to spend days locked in his den pouring over
electronic books.

His cubs whimpered outside the door but to no avail.
Lila said, "Never mind children. It's a phase all male

lions go through at his age." But the worst was yet to
come.

Early one morning before anyone could stop him or
call a doctor Leo put out a sign that said LlONTRONIX:
have computer - will program.

From then on nothing was the same. Not only did Leo
never leave his computer's side but strange people be-
gan to file through. the lair to his den: Monkeys with ef-
ficiency problems, giraffes with incompetent billing sys-
tems, zebras needing design layouts and any manner of
snakes calling themselves hobbyists.

Leo spoke an odd language with these intruders.
Words like: Fortran, capacitor, conductance, chips, bits,
bytes, hardware (that really wasn't anything hard) and
software (that really wasn't anything soft).

Lila and the' cubs were at their wits end. They hadn't
seen or talked to Leo for months and he was spending
all their savings on something called floppy disks.
(Which of course, were not even very floppy).

Late one night Lila crept into the den where Leo was
snoozing fitfully over his keyboard, He was muttering
"Three errors deticted" over and over again. .

Cautiously shepunched in a message. It said:
10 LEOGOTO LIVINGROOM
20 REM- FAMILYNEEDSYOU
30 RUNHAPPYFAMILY LIFE
40 GOTO 10
50 END

. F~om then on e1verythingwas fine. Every once and
awhile Leo would Isneak back to his computer but it
always gave him the same instructions and Leo very
conscientiously followed them.
THE END o
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BoollsFor Classroom
And Self Teaching

~\..~,,~\..sComputers:
r>-\..\..G~r>-o in Mathematics:
A Sou rcebook of Ideas

Here Is a huge sourcebook of ideas
for using computers in mathematics
instruction. This large format book
contains sections on computer literacy,
problem solving techniques, art and
graphing, simulations, computer assist-
ed instruction, probability, functions,
magic squares and programming styles.

One section presents over 250 prob-
lems, puzzles and programming ideas--
more than is found in most "collection of
problems" books.

Pragmatic, ready-to-use, classroom
tested ideas are presented for everything
from the most basic introduction to
binary numbers to advanced techniques
like multiple regression analysis and
differential equations. Every item dis-
cussed has a complete explanation
including flowcharts, programs and
sample runs.

The book includes many activities
that don't require a computer. And if
you're considering expanding your com-
puter facilltles you'll find the section on
how to select a computer complete with a
microcomputer comparison chart inval-
uable.

Much of the material has appeared in
Creative Computing but the back issues
are no longer available. Hence this is
your only source to this practical and
valuable material. Edited by David H.
Ahl,this mammoth 224-page softbound
book costs only $15.95. (The individual
issues, if they were available, would cost
over $60.00). (120)

Computer Coin Games
Computer Coin Games by Joe Weis-

becker aids newcomers to the field of
computers by simplifying the concepts of
computer circuitry through games which
can be played with a few pennies and full
sized playing boards in the book.
Erihanced by outrageous cartoons,
teachers, students and self-learners of all
ages will enjoy this 96 page softbound
book. [10R)$3.95.

Problems for
Computer
Solution

Be AStephen J. Rogowski

GRADE 9 AND UP

Hereare 90 problems with a thorough
discussion and references for each.
Eleven types of problems are included,
for example, arithmetic, algebra, geo-
metry, number theory, probabjltty and
science. Even includes three classic
unsolved problems and seven appen-
dices. 104pages softbound, $4.95 [9Z).

The teacher's edition contains solu-
tions with complete listing in Basic,
sample run and in-depth analysis ex-
plaining the algorithms and theory
involved. 280 pp softbound, $9.95 [9Y).~~~~~~~~~~*.~~~..,,;;y;~~~;y;~~~ ••~~

The Impact of Com-
puters on Society and
Ethics: A Bibliography
Gary M. Abshire. REFERENCE

GRADES 4 TO 8
~~'s

Computer ~'E~"il-'~\»o~

Literate
Marion J. Ball & Sylvia Charp

This informative, full color book is an
ideal first introduction to the world of
computers. Covers kinds of computers,
how they work, their applications in
society, flowcharts and writing a simple
program. Full color drawings, diagrams
and photos on every page coupled with
large type make this book easy to read
and understand. Used as a text in many
schools. 66 pp softbound, $3.95 [6H).

The Best of
Creative Computing

The first two years of Creative Com-
puting magazine have been edited into
two big blockbuster books. American
Vocational Journal said of Volume 1,
"This book is the 'Whole Earth Catalog' of
computers." [6A) Volume 2 continues in
the same tradition. "Non-technical in
approach, its pages are filled with infor-
mation, articles, games and activities.
Fun layout." -American Libraries. [6B)
Eachvolume $8.95.
~

To Order
Send your check for books plus $2.00

shipping and handling per order to
Creative Computing, P.O. Box 789-M,
Morristown, NJ 07960. NJ residents add
5% sales tax. Visa, Master Charge or
American Express are also acceptable.
For faster service, call in your bank card
order toll free to

800-631-8112
(in NJ; call 201-540-0445)

MARCH 1980

Where is the computer leading us? Is
it a menace or a messiah? What are its
benefits? What are the risks? What is
needed to manage the computer for
SOCiety'sgreatest good? Will we become
masters or slaves of the evolving com-
puter technology? This bibliography was
created to help answer questions like
these. It contains 1920 alphabetical
entries of books, magazine articles, news
items, scholarly papers and other works
dealing with the impact of computers on
SOCietyand ethics. Covers 1948 through
1979.128 pp hardbound. $17.95. [12E).
®®®®®®®®®®®®®®®®®®®®®®®®®®
GRADES3TO 8

Computer Rage
This fun and educational new board

game is based on a large-scale multipro-
cessing computer system. The object is
to move your three programs from input to
output. Moves are determined by the roll
of three binary dice representing bits in a
computer. Hazards include priority inter-
rupts, program bugs, decision symbols,
power failures and restricted input and
output channels. Notes are included for
adapting game for school instruction. A
perfect introductory tool to binary math
and the seemingly-complex computer.
[6Z)$8.95.
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Basic Computer Games
Edited by David Ahl, this book con-

tains 101 imaginative and challenging
games for one, two, or more players -
Basketball, Craps, Gornoko; Blackjack,
Even Wins, Super Star Trek, Bombs
Away, Horserace. Simulate lunar land-
ings. Play the stock market. Write poetry.
Draw pictures.

All programs are complete with listing
in . Microsoft Basic, sample run. and
description. Basic conversion table in-
cluded.125,000copies in print. 192 pages
softbound. [6C)$7.50.

More Basic
Computer Games

Contains 84 fascinating and enter-
taining games for solo and group play -
evade a man-eating rabbit, crack a safe,
tame a wild horse, become a millionaire,
race your Ferrari, joust with a knight, trek
across the desert on your camel, navigate
in deep space.

All games come complete with pro:
gram listing in Microsoft Basic, sample
run and description. 192 pages soft-
bound. [6C2)$7.50.

To Order
Send your check for books plus $2.00

shipping and handling per order to
Creative Computing, P.O. Box 789-M,
Morristown, NJ 07960. NJ residents add
5% sales tax. Visa, Master Charge or
American Express are also acceptable.
For faster service, call in your bank card
order toll free to

800-631-8112
, (in NJ, call 201-540-0445)

cpcativc GomplItiRfj
P,O. Box 789·M, Morristown. NJ 07960

Have You Been
Bitten By The

Computer Bug?

Two Free Catalogs
Send for our big 20-page Book

Catalog featuring a full line of Creative
Computing Press ,and Book ServJce
titles, back issues of Creative Computing
Magazine, t-shirts, posters and games. A
Sensational Software Catalog of over 400
outstanding microcomputer programs is
also available. Each package is outlined
in detail with accompanying screen
photos arid illustrations. Make the most
of your computer resources with Creative
Computing!
-,q-..q.<(7).q.,q,<(7>.q.<(7>.g-,,ij ..q,.q..q.<(7>

The Best of Byte
This is a blockbuster of a book

containing the majority of material from
the first 12 issues of Byte magazine. The
146 pages devoted to hardware are
crammed full of how-to articles on
everything from TV displays to joysticks
to cassette interfaces and computer kits.
But hardware without software might as
well be a boat anchor, so there are 125
pages of software and appttcatlons
ranging from on-line debuggers to games
to a complete small business accounting
system. A section on theory examines
the how and why behind the circuits and
programs, and "opinion" looks at where
this explosive new hobby is heading. 386
pp softbound. $11.95 [6F]

Katie and the
Computer

Fred D'ignazio and Stan Gilliam. This
ISa delightful story told in words and full
color drawings of Katie's adventures
when she "falls" into a computer. In
Katie's journey through the land of
Cybernia she meets the Software Colo-
nel, the Bytes, the Table Manager and
even a ferocious Program Bug. Her
journey parallels the path of a simple
command through he stages of pro-
cessing in a computer, thus explaining
the fundamentals of computer operation
to 4-10 year olds. Supplemental explan-
atory information is contained in the
front and back end papers. 42 pp.
hardbound $6.95.

Computer Music
Record

A recording was made of the First
Phlladelphla Music Festival which is now
available on a 12" LP record. It features
eight different computer music synthe-
sizers programmed to play the music of
J.S. Bach, J. Pachelbel, Rimsky-Kor-
sakov, Scott Joplin, Neil Diamond,
Lennon & McCartney and seven others.
The music ranges from baroque to rock,
traditional to rag and even includes an
historic 1963 computerized Singing dem-
onstration by Bell Labs. $6.00 [CR101).

More Games, Challenging Problems
And Programs Than You Can

Shake A Joystick At!
190 CREATIVE COMPUTING
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Artist and
Computer The

Colossal
Computer

ytl Cartoon
Book

This unique book by Ruth Leavitt
covers the latest techniques in computer
art, animation and sculpture. In its pages
35 artists explain how they use compu-
ters as a new means of self-expression.
The San Francisco Review of Books said
"Get yourself a copy of this book if you
enjoy feeding your mind a diet of
tantalizing high-impact information." O-
ver 160 illustrations, some in full color.
121 pages hardbound [6E] $10.00. Soft-
bound [60] $4.95.

Wolverton Prints
Set of 8 computer Myths Explained

by Monte Wolverton. On heavy stock,
large 12X17" size, suitable for framing,
dressing up that drab line printer or file
cabinet. Only $3.00 [5G]

•·... NO /han"" .... /l.Is1 ,canning .. "

The best collection of computer cartoons
ever! 15 chapters of several hundred car-
toons about robots, computer dating,
computers in the office, etc. Great gift item.
128 pp. softbound $4.95 l6G]

----------------------------------------------------------------------------------------
ORDER FORM

GP6ativ6 Gomputinfj SUBSCRIPTIONS
0 3-year (36 issues) $40
0 2-year (24 issues) $28
0 1-year (12 issues) $15

0 Foreign surface add $9 per year
0 Foreign air mail add $30 per year

Cat.
Quantity No. Title Price Total

120 Computers in Mathematics:
A Sourcebook of Ideas $15.95

10R Computer Coin Games $3.95
9Y Problems for Computer Solution $9.95
12E The Impact of Computers

on Society and Ethics:
A Bibliography $17.95

6Z Computer Rage $8.95
6H Be A Computer Literate $3.95
6B The Best of Creative Computing $8.95
6C Basic Computer Games $7.50
6C2 More Basic Computer Games $7.50
6F The Best of Byte $11.95
12A Katie and the Computer $6.95
CR101 Computer Music Record $6.00
60 Artist and Computer $4.95
5G Wolverton Prints $3.00
6G The Colossal Computer

Cartoon Book $4.95

Shipping and handling $2.00
Prices subject to change NJ residents add 5% tax

without notice. TOTAL

P.O. Box 789-M Morristown, NJ 07960

Please use this order form for fast, dependable
service. It gives us the information necessary to insure
prompt delivery.

To make payment: We gladly accept your personal
check, bank draft, money order, VISA, Master Charge or
AmericanExpress.

PI.". do "01 I_~send currency. .: . '0:

Sorry, no C.O.D.
orders.

Be sure to include the complete number and expira-
tion date of your card. Your purchase will be included on
your regular monthly statement.

Name _

Address Apt. # _

City ----' State __ Zi p _

Area code Telephone _

Ship to: (if other than yourself)
Name _

Address Apt. # _

City State Zip _

o Check or money order enclosed (U.S. funds only)
o VISA 0 MasterCharge 0 American Express

Card number

SignatureExpiration Date

Payment for telephone orders must be made with Visa,
MasterCharge, or American Express.
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Puzzle An.w" •.
KITCHEN SINK: The answer is the letter "v."

DESERT PUZZLE: Since each tire may be
used only 12,000 miles, he will need 27,0001
12,000, or, 2% tires per wheel or a total of 9
tires, In practice, he would switch the four
tires on the ground with a fifth tire every
3,000 miles. Thus, when each tire had
traveled 12,000 miles, the truck would have
traveled 15,000 miles. He would then put on
four new tires for the remaining 12,000
miles.

FLATLAND PUZZLE: PLATE PROBLEM:

DOT'S ENOUGH: The key is - don't go
through the center of each "dot".

POSTAL PUZZLE: It was delivered "to
John Underwood, Andover, England. (That
is, JOHN under WOOD and oyer ENG-
LAND.)

Rebus Answer (page 168)
COMPUTERS R FUN

AGGRAVATING UNCLE: The number of
soldiers was 58. On examination of the
conditions of th~ puzzle, it will be found that
in each case, whether divided by 3,4,5, or6,
there are alwafs two short of an even
division, All that is needed, therefore, is to
find the least common multiple of 3, 4, 5, and
6, and deduct 2 from it. The ,L.C.M. of 3, 4, 5,
and 6 is 60, and 60 - 2 = 58, the required
number,

Translator Jobs
Translators with computer savvy

needed to translate programs and
documentation from English into
other languages (human, not comput-
er). If you know micros and are fluent
in FrenCh, German, Spanish, or some
other tongue, we'll pay for your
translation of our software. Send
details and proof of language skills (a
vita will help) to Editorial Director,
Hayden Book Company, Inc., 50
Essex Street, Rochelle Park, N.J.
07662.
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tTRS-SO isa registered trademark of Radio Shack, a Tandy Co.
tApple is a registered trademark of APPLE Computers, Inc.

--
CORVUS SYSTEMS, Inc.

900 S, Winchester Boulevard
San Jose, California 95128
408/246-0461

See us at the West Coast Computer Falre, Booth 11206C
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The computer system comes standard with a
high-speed printer interface and a modem in-
terface. It Ieatures a full 53-key ASCII
keyboard as well as 2048 character display
with upper and lower case for business and
word processing applications.
Home Control
The C8P DF has the most advanced home
monitoring and control capabilities ever
offered in a computer system. It incorporates
a real time clock and a unique FOREGROUND/
BACKGROUND operating system which allows
the computer to function with normal BASIC
programs at the same time it is monitoring
external devices. The C8P DF comes standard
with an AC remote control interface which
allows it to control a wide range of AC appli-
ances and lights remotely without wiring and
an interface for home security systems which
monitors fire, intrusien, car theft, water levels
and freezer temperature, all without messy
wiring. In addition, the C8P DF can accept
Ohio Scientific's Votrax voice I/O board and/or
Ohio Scientific's new universal telephone inter-
face (UTI). The telephone interface connects
the computer to any touch-tone or rotary dial
telephone line. The computer system is able to
answer calls, initiate calls and communicate
via touch-tone signals, voice output or 300
baud modem signals. It can accept and
decode touch-tone signals, 300 baud modem
signals and record incoming voice messages.
These features collectively give the C8P DF
capabilities to monitor and control home func-
tions with almost human-like capabilities.
Proc,ss Controller
The qsP DF incorporates a real time clock,
FORElGROUND/BACKGROUND operation and
16 parallel 110 lines. Addi.tionally a universal

I
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Ohio Scientific's top ortne line personal corn-
puter, the Cgp DF. This system incorporates
the most advanced technology now available
in standard configurations and add-on options.
The C8P DF has full capabilities as a personal
computer, a small business computer, a home
rnonitorino security system and an advanced
process controller.
Personal Computer Features
The C8P DF features ultra-fast program execu-
tion. The standard model is twice as fast as
other personal computers such as the Apple II
and PET. The computer system is available
with a GT option which nearly doubles the
speed again, making it comparable to high end
mini-computer systems. High speed execution
makes elaborate video animation possible as
well as other I/O functions which until now,
have not been possible. The C8P DF features
Ohio Scientific's 32 x 64 character display with
graphics and gaming elements for an effective
resolution of 256 x 512 points and up to 16 "
colors. Other features for personal use include
a proqramrnable-tone generator from 200 to
20KHz and an 8 bit companding digital to
analog converter for music and voice output;
2·8 axis joystick interfaces, and 2-10 key pad
interfaces. Hundreds of personal applications,
games and educational software packages are
currently available for use with the'C8P DF •
Business Applications .
The C8P DF utilizes full size 8" floppy disks
and is compatible with Ohio Scientific's ac-'
vanced small business operating system,
OS-65U and two types of information manaqe-
mentsysterns, OS-MDMS and OS-DMS.

CHALLENGER 8P o

accessory BUS connector is accessible at the
back of the computer to plug in additional 48
lines of parallel I/O and/or a complete analog
signal 110 board with A/D and D/A and
multiplexers.
Clearly, the C8P DF beats all existing small
computers in conventional specifications plus
it has capabilities far beyond any other com-
puter system on the market today.
C8P DF is an 8-slot mainframe class-computer
with 32K static RAM, dual8" floppies, and
several open slots for expansion.

cap
Or get started with a C8P with cassette inter-
face, 8K BASIC-in-ROM which includes most
of the features of the C8P DF exceptthe real
time clock, 16 parallel I/O lines, home security
interface and accessory BUS. It comes with
8K static RAM and Ohio Scientific's ultra-fast
8K BASIC-in-ROM. It can be expanded to a
C8P DF later. Base price $895. Virtually all the-
programs available on disk are also available
for the C8P cassette system on audio
cassette.

Computers come with keyboards and floppies where specified.
Other equipment shown is optional.

For literature and the name of your local
dealer, CALL 1·800·321·6850 TOLL FREE.
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1333 SOUTH CHilLICOTHE ROAD
AURORA,OH44202 •(216) 831-5600


